Electrical World and Engineer 


THE CONSOLIDATION OF “THE ELECTRICAL WORLD” AND “ELECTRICAL ENGINEER.” 





Voi. XXXVII. 


No. 18. 








PUBLISHED EVERY SATURDAY BY 
ELECTRICAL WORLD AND ENGINEER 


CIncorPorRATED.) 
120 LIBERTY STREET, NEW YORK. 


TELEPHONE CALL: 4044 CortTLanpt. Casie Appress: Execrricat, New York. 


J. M. Wakeman, - - - - - + President and General Manager. 


- 936 Monadnock Block. 
929 Chestnut Street. 


Curcaco Orricz, - - - - - - + + « « 
PHILADELPHIA OFFICE, - - - - - - 


European OFFICE, - - - - - + - + - + A. C. Shaw, Manager. 
Hastings House, Norfolk St., Strand, London, England. 


T. C. Martin anp W. D. Weaver, - - - - - - - - =- Editors. 
T. R. TarravaLt, - - - - - + + + + + + + Associate Editor. 








NOTICE TO READERS 


WHO ARE NOT SUBSCRIBERS. 


The EvectrricaL Wortp anp ENGINEER is not returnable from the newsdealer. 
If you desire to purchase the paper from a dealer it will be to your advantage to 
notify him that you will want it, in order to insure his having a copy for you. 
If you wish to receive the paper regularly, please send in your subscription so 
that we can mail it to you direct. 

Single copies are 10 cents each. The 52 copies for the entire year cost $3.00 
in advance. Please send remittance with your subscription order. 


ELECTRICAL WORLD AND ENGINEER. 
———————SSSSaBanDBaBDa=_=__—_—_————=—S——V—V————OOOO————————————————— 
NOTICE TO ADVERTISERS. 


Change in advertisements intended for a particular issue should reach the 
office of the ELECTRICAL WORLD AND ENGINEER on or before MON- 
Y morning of the week of issue. New advertisements can be received up to 
10 A. M. of Tuesday of the week of issue. 
The first issue of each month is an export issue, having an extraordinarily 
large foreign circulation in addition to the regular domestic and foreign circula- 
tion of this paper. 








TERMS OF SUBSCRIPTION. 


United States, Canada or Mexico, - - - - - - - += + + per year, $3.00 














Foreign Countries, within the Postal Union, - - - - - - + += = = 6.00 
See Ce eS ee 8 ee ee we ele me eo EG 
In requesting your address changed give OLD as well as new address. 
Copyright, 1901, by Electrical World and Engineer, Incorporated. 
Entered as second-class mail matter at the New York Post Office. 
NEW YORK, SATURDAY, MAY 4, 1oo1. 

CONTENTS. PAGE 
SEE Sha owe kN C EA we sh oa 6 Kes EROS SE NOG EET eke REG Ree Rees. 701 
nnn IRE) MUONS TURN, IR a's 15h varargl gag a ale and 81d bo 404 014, CA 5 6 .0'8\8, 8 6d.e Ni 704 
et mn Nt IE MOUND io os Sas 5 wis alec Fins inb'4 40.4 00 0d0.0'0e'cs0seeeda 704 
a roqremane of the National Electric Light Association...............005 704 
An English Combined Central Station and Destructor Plant.............. 705 
SeeOry As. BOWEN, UP Cate T. PIUIONINEON. oo. skeet tcc c cscs eabeces 709 
eR a ee OS eee ee 710 
Modern Telephone Engineering.—I. By Kempster B. Miller............. 712 
Electricity in the Sandwich Islands, by F. E. Grain...........e.eeeeeeeee 715 
Ganz Transformers and Transformer Switches.............0+eeeeeeeeees 716 
Submarine Stgnsiing ie ES cabs et's.6s URGE s8s ops sai oes nwebes 718 
ee . eR Es Cea ccs eas tans a Oe 604 wa 666 ioe es ens cosines 719 
Elements of Illumination —XXIV. By Dr. Louis Bell.................. 719 
An Electric Haulage System for Ships in Nova Scotia.............eee00- 721 
Electricity at the Pan-American Exposition...............+.++- soe Yas 
Promised New Theory of Magnetism............eeeeeceeeeees 729 
Electrolytic Treatment of — REMC CN Ga cose babs weetie viawee io. oe 
ee 0 I OI aos owe. 5 oo a's 'e 2.0 0p 0 6.06 0:00:4 bee a aoe 800’ 730 
TEGW ROEM PULOIMOUUE LMOMIBIMEION s 6 06's 506 cccoscascvscsesreccacseeesses 730 
eR A 1 REET raha a 5.4 © 4109.6 6 5.0.64. 5.058 60 'b 0:6 0 ON vob +o 6 608s 730 
SUDMIATING LOTPOUO WIGMtiNS. os. occ eves csccccrorcsvccsescccvccecccenece 731 
The Long Distance Automobile Endurance Test.............ccceecceeeee 731 
ee ea ee IE wags b dao. ce S'c wh 60 0'b'e oan 64 d.cb0.0 00S bse s 731 
ee eT EE OIL, 5 ain c- 0's 0 0G 9 5:00 a k's O00.0:5 oh aoe vieWecdeeeeses 731 
Sy a I I oe od ed's yee ccs 6's C0 esses beeeaieteceieearves 732 
Tragic Death of I. H. Farnham.............cscsesesscesccccescccocces 732 
April Meeting of the American Institute of Electrical Engineers.......... 732 
SpE EE SIMNRION csp cack cen vs res ncblicedesavedeeeeccasoesein 733 
ae ETON SEES 5 6's bine 35% 6.00 FTA EOE SCOR SE OS eels ve Saran 733 
eg eS Pee Fee ere TP re ee RT ee EEE TO ere 734 
LETTERS TO THE EpItTors: 
Vacuum Tube Lighting by Metallic Vapor, by William Rollins....... 735 
Instruction in Electro-Chemistry, by Edgar PELs 6s Gaae ne eweckes a 735 
Aluminum Wire for Interior Work, by Morgan Brooks.............. 735 
DORE OF CAPTORS TADCITIOCN) LALOTRCUTO. bocca sc cac cg arectcbessoboreeeces 736 
An English Electrical Instrument and Switchboard Factory............... 740 
een PN I ails Gaia e ale a's 5:54 4 5 55S 8) 8 FET C8 b49 CK Bae ees Om 741 
(EN 6S ESS Fe EEE EO PERG PROCTER LER EEE TERT TE 741 
a PON Os oc 59 S)s6 a0 Fis digs Via. abe ba Cee 060.6 C Keb eee ens ee 742 
a ERE MDE 3 5 ole bbe oo 8s 0S 8'b'e H8 oR OTD DON CRONE T REM SO 742 
ee EE cr ek Nas oleae WM Wa CEN Rae MST Cake pa awe aE e 742 
NN NTA AIR Ss (2ST Sccs sroig S xy Sh XK akG aa WAI OE 6 AERO K EC AO Oe Os 743 
PMINGEA OE WIBUOEe PLIGRTY TOUETS 660.6065. 66 o50-cccscacvesecéeesecees 744 
ete OM ae Ree MERCGO Cats ey o's is wigan’ a'5)s. 04 dive oe a CCR ae.0 99s s108 745 
I eee RU Eins digg 903 ak ne 8 ies 60a sb 44s s Ocer eee ebuees 745 


CN, AE Ie Bg ld at haigiaind ba alele gies dae e8e Wed 005 6a kee eae a0% 746 


NEW YORK, SATURDAY, MAY 4, 1901. 


PASSING PIONEERS. 

We lay with deep regret this week our tribute of love and esteem 
on the grave of James D. Reid, the pioneer and veteran telegrapher, 
the friend of Morse, the historian of the early days of his art, and 
the benefactor of every member of the craft. To have founded the 
Telegraphers’ Mutual Benefit Association was honor enough for 
him, but interesting and pleasant associations must ever cluster 
around his name in the memory of those who knew him in relation 
to telegraphy itself. To hear him tell how in the dim past they 
smeared the wires with wax to get better insulation, and thus de- 
moralized the bees throughout the entire region; or to have reminis- 
cences of the days when Andy Carnegie was his sturdy messenger 
boy in Pittsburg—these and countless other anecdotes of the kind 
took one back more vividly than anything else could do to the ex- 
citing period when the telegraph had to struggle before it became 
the great agency for communication of modern times, affecting every 
department of life and intercourse. Old Scotland has sent us many 
a good and true man, but none of nobler quality than he who be- 
came the first American superintendent of telegraphs, and has now 
passed on to his well-earned rest, ripe in years and in the affection 
of the land of his adoption. 





TELEPHONE ENGINEERING. 


The New York Electrical Society has had some remarkably good 
meetings this winter, and one of the most instructive was that at 
which Mr. Kempster B. Miller discussed the latest features of tele- 
phone engineering. The lecture having been prepared for publication 
has been given out to the press, and some of its most useful portions 
appear in our pages this week. The society has, we are glad to learn, 
arranged for its appearance in pamphlet form. This lecture comes 
from an “independent,” and we can only wish that the Bell interests 
would relax in their policy of silence and again contribute to the 
recorded literature of the art. We cannot but believe that they, too, 


would be gainers by adopting a more liberal attitude in this respect. 
ee 


PAN-AMERICAN AND TRADE. 

This month at the Pan-American Exposition at Buffalo the United 
States welcomes the world, and especially the sister communities to 
the South, to inspect her resources as exemplified in manufacturing 
and other products. She has also brought to Buffalo a remarkably fine 
collection of the products of Central and South American countries, 
so that the European who comes over this year has a particularly 
good opportunity to judge of the conditions of commerce, manu- 
facture, mining and agriculture in the Western Hemisphere. The 
Buffalo Exposition, as our article this week on only one aspect of it 
indicates, is well worth a visit, and we are glad to know that it is 
the goal of a good many engineers and manufacturers from all parts 
of the world. They may rest assured of hearty hospitality. This 
country is bent upon doing all the international trade it can get, but 
there is a keen realization, ever growing and widening in American 
minds, that such trade must be based upon the cultivation of friendly 
relations, on reciprocity in its finest manifestations, and then upon 
sheer merit in the goods offered to foreign consumers. 

ainsiena 

Buffalo and Niagara are the meeting places this year of various 
electrical bodies, beginning with the National Electric Light Associa- 
tion this month, and followed up by the American Institute of 
Electrical Engineers, the National Independent Telephone Asso- 
ciation, the International Association of Municipal Electricians, etc. 
We are glad to know that the Institute is already making extensive 
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plans to repay in kind the warm and hearty hospitality extended to 
its members last year upon the occasion of its first trip to England 
and the Continent. No matter how many may come, it is preparing 
to give its friends from abroad not only an interesting time at 
Niagara and Buffalo, but an unequaled opportunity to study our great 
electrical plants and electrical manufacturing establishments. 


Turning at this juncture to the more prosaic questions of trade, it 
is significant that with the opening of the Pan-American comes the 
showing that the United States has unquestionably attained leader- 
ship as an exporting nation. It could not long remain otherwise 
with the growth of the country, the influx of foreign population, the 
extension of agriculture and, above all, the growth of industries. 
Indeed, proportionately to population, some of the European coun- 
tries still do better than the United States. But the fact remains that 
according to the Treasury Monthly Summary of Commerce and 
Finance, the average monthly exportations for the nine months ending 
with March, 1901, were $124,497,853, while those of the United King- 
dom, our closest competitor, were $117,816,246 per month during the 
same period. Those of Germany, the next largest exporter, $87,551,- 
000 per month during the 12 months ending with December, 1900; 
France, $56,467,000; Russia, $29,550,000 per month; British India, 
$26,747,000 per month; Austria-Hungary, $25,753,255 per month; Bel- 
gium, $23,568,000 per month, and Italy, $20,518,000 per month. 


The total domestic exports of the United States in the nine months 
ending with March are $1,120,480,673, while the exportation of British 
and Irish produce in the same period is $1,060,346,214, showing the 
exports of the United States to be $60,000,000 greater than those of 
the United Kingdom, her greatest rival, during the term under con- 
sideration. We are glad, however, to note many signs of encourage- 
ment and activity in British trade again, and to see the signs brighter 
in Germany. It is, after all, only in common prosperity that the great 
nations of the world can go forward in the arts of peace and civili- 
zation, and the gain of one is the good of all. 


ELECTRICITY IN MOUNTAIN MINES. 


A paper of this title by Professor F. W. Brady was read at the 
last meeting of the A. I. E. E., and is noticed elsewhere in these 
columns. It describes some of the difficulties the engineer has often 
to face in the installation of a plant in mountainous regions. It 
often happens that the difficulties of transportation are greater than 
all the other difficulties connected with the mining installation of 
electrical apparatus. Moreover, machinery must be of the strongest, 
which will stand manipulation in mines and on board ship. Not 
only is the character of service apt to be most severe in such cases, 
but the facility of effecting repairs is also the least. 


A peculiarity of Colorado mountain lines seems to be in their 
danger from lightning, electrical discharges sometimes occurring at 
high altitudes without the appearance of clouds in the neighbor- 
hood. In such cases “a thunderbolt from a clear sky” is no mere 
figure of speech. The difficulty with lightning and lightning dis- 
charges also tends to increase with the pressure employed in trans- 
mission. It is also difficult at times to obtain adequate ground con- 
nection for lightning arresters in mountain regions, and a mine often 
offers a special temptation to lightning, by reason of the better 
ground connection obtained in it than outside it. A barbed iron 
wire carried above the working conductors is sometimes used, and 
has often proved of benefit, although occasionally troubles have oc- 
curred from accidental grounds and contacts between a working 
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conductor and the grounded barbed wire. The generating station 
is usually well protected, since being almost always driven by water 
power, a good ground can readily be established. The receiving end 


is where the difficulty usually occurs. 


a 


EFFICIENCY OF STEAM-PUMPING. 


Some interesting tests, recently made upon a vertical triple-ex- 
pansion 800-hp pumping engine having a capacity of more than a 
million gallons per hour, make it appear that in large steam plants 
under steady load, for which pumping gives almost an ideal presenta- 
tion, the coal per ihp hour is only a little over 1 Ib. (1.02), and that 
in such plants we may shortly expect to find the consumption re- 
duced to 1 lb. avoirdupois per ihp hour, and under workaday condi- 
tions as distinguished from test conditions. 


In the case recorded the boiler efficiency was over 80 per cent, and 
including the economizer, 85.9 per cent, while the thermal efficiency 
of the engine was 21.63 per cent, with a boiler pressure of 187.4 lbs. 
and 12% lbs. water evaporated per pound of coal from and at 212 
degs. F. Good as this result appears to be, and excellent by com- 
parison with records of 30 years ago, it is still sad to see that only 
about 20 per cent of the thermo-chemical value of the coal burned 
was realized in mechanical energy, and that about 80 per cent was not 
utilized, most of it through the action of the inexorable second 
law of thermodynamics, being unavailable for transformation into 
mechanical energy through the agency of the heat engine in any of its 
forms. The above record is very close to the maximum efficiency of 
the steam engine, and while the gas engine promises somewhat 
greater economy, any significant improvement in utilizing the poten- 


tial energy of coal must await a process of transformation in which 


heat will play no part, or a comparatively minor one. It is interest- 
ing to note that the economical production of light is at present 
limited in the same manner as the economical production of me- 
chanical energy—in both cases by the intervention of heat between the 


original source of energy and the final transformation. 
oO 
THE TRANSFORMER FOR MEASURING LARGE DIRECT CURRENTS. 


An abstract of Professor Ryan’s paper appears in this week’s 
issue. It is theoretically interesting, as pointing out the flexibility 
of the alternating-current transformer, in that it may be used for 
the measurement of direct currents, and it is practically useful as 
supplying a long-felt want. The potentiometer method of calibrat- 
ing direct-current ammeters, as used in laboratories, can scarcely be 
improved upon, no matter how powerful the currents may be. In 
a central station, however, the inconvenience and trouble of inter- 
rupting large conductors in order to insert into their circuit the 
necessary measuring apparatus, when the ammeters have to be tested, 
make welcome any plan by which a reasonable degree of accuracy 
can be secured by indirect means. 


The principle of the method depends upon the fact that mag- 
netized iron responds less readily to cyclical magnetization than the 
same iron initially unmagnetized. In other words, after iron has 
been magnetized in one direction or the other, its permeability to 
cyclical magnetization is less than when in the normal unmagnetized 
condition. This fact is usually a disadvantage which has to be 
faced and supported in connection with dynamo-electric machinery, 
since the approach of iron to the magnetically saturated conditon re- 
quires a considerable increase in the excitation to produce an in- 
crease in the magnetic flux. The failing is in this case, however, 


turned to advantage. An alternating-current transformer of the step- 
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up type, designed so as to have the minimum magnetic leakage, is 
constructed with one turn of heavy conductor to carry the current 
to be measured, and with a number of turns of correspondingly 
smaller cross-section in the balancing coil, corresponding to the sec- 
ondary coil as ordinarily employed. A comparatively feeble, and 
easily measured current is then passed through the latter coil, until 
its magnetomotive force is just equal and opposite to that of the 
large current flowing through the single turn. As soon as this bal- 
ance is obtained, there will be no magnetic flux in the magnetic core 
of the transformer, and this condition is determined by using an al- 
ternated or cyclically reversed current in a testing coil on the same 
core, and observing when the e. m. f. so induced is a maximum in 
an associated secondary coil. As soon as the maximum is reached, 
the unknown strong direct current is greater than the measured 
weaker direct current, in the ratio of the number of turns in the 
multiple-wound exciting coil. 


The advantage of the method lies in the convenience of its prac- 
tical application at the switchboard. The testing transformer can be 
slipped over the blade or blades of a large switch at a moment’s no- 
tice, and the measurement can then be made under practical condi- 
tions, assuming that the load is fairly steady, and that the current 
to be measured does not therefore vary rapidly. The method, then, 
essentially consists in causing the powerful unknown current to pro- 
duce a magnetic flux in iron which can be neutralized by the m. m. f. 
of a measured current. Consequently, it is the magnetic field of a 
current which is virtually measured and not the drop of pressure 
produced in the known resistance by that current. The latter method, 
which is the ordinary plan, requires the introduction of a large and 
cumbersome piece of apparatus into the main circuit, at a consider- 
able expenditure of time, and often with much inconvenience. 


OO 
METHODS OF STREET LIGHTING. 


Ordinarily one does not expect from committees of city govern- 
ments reports of real technical value, but the report of investigations 
into methods of street lighting, which we noticed briefly in the last 
issue, is on a pedestal by itself. Messrs. Mullen, Wiebling, Schwen- 
inger, O’Brien and McDonough, of Cincinnati, deserve to go down 
into history as a committee that could round up the lighting facili- 
ties of a dozen cities unscathed and reach definite and valuable con- 
clusions. We wish that they represented some other cities that we 
could name. The virtual subject of their investigation was the rela- 
tive merits of arc lights and Welsbach gas burners for street light- 
ing, and incidentally the comparative values of open arcs and en- 
closed arcs, both direct current and alternating,. Incidentally, there 
were disclosed some very instructive data as to relative costs, and 
relative continuity of service. : 


It is now some years since the Welsbach light has been exten- 
sively exploited for street lighting. Of its theoretical economy as 
an illuminant much that is favorable can be truly said. It is a very 
great improvement over the open gas flame in steadiness and ef- 
ficiency, distributes its light well and gives initially a high candle- 
power. Used with gasoline gas, generated on the spot, it is a very 
convenient method of getting a strong light in districts where gas 
mains are not yét laid nor electric wires strung. It has been pushed 
into use in many cities large and small on account of its alleged 
virtues, and for other and less sanctified reasons, and is employed on 
a scale extensive enough to permit a fair judgment of its qualities 
based upon experience. And, as in many other instances, theoretical 
promises have not been fulfilled by the performance of things as they 
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are. In the first place, the color of the Welsbach light and all its 
kindred is highly objectionable. At best, it is a greenish-white, of 
unhealthy appearance, and on the average a ghastly hue only fit for 
the illumination of a morgue or other district where the inhabitants 
do not worry about appearances. It is the color that condemns the 
quality of the light, and although new varieties of mantle have been 
reputed to be free from such objection it has never been our fortune 
to see them on the streets or anywhere else. In domestic lighting 
colored shades can mitigate the unpleasant hue, but we are not 
aware that this remedy has ever been applied to Welsbach street 
lights. Aside from this matter of color, the mantles—certainly 
when used out of doors—grow very rapidly dim, so that it is ex- 
ceedingly hard to find a street that is really well lighted by these 
burners. Nothing short of a constant scourge of inspection and 
fines seems to be able to keep them going at anywhere near their 
rated brilliancy. Moreover, it transpires from the Cincinnati in- 
vestigation that they are not really cheap. Their average contract 
price in the.cities investigated wherein both arcs and Welsbach are 
used was $29.48, the cost of arcs in the same cities being $97.42. 
Now, one modern arc light consuming, say, 480 watts, is materially 
better than three Welsbachs, basing the comparison on the minimum 
illumination alone, while if any value be assigned to the average il- 
lumination the light of the arc is immensely superior. An agitation 
for lighting contracts, based on a measured minimum of illumina- 
tion, is an almost infallible sign that an exploiter of Welsbach lights 
has quietly visited town. 





As to arc lights, the Cincinnati committee found almost every- 
where a strong preference for the enclosed arc, based on better dis- 
tribution of light, greatly increased steadiness and greatly diminished 
number’ of lamps reported out. Of course, the first mentioned ad- 
vantage is notorious. There is really no comparison between the 
open and enclosed arcs in this respect, since with the latter not only 
is the light thrown out at a much better angle, but the whole inner 
globe serves as a radiant surface so that the lamp supports do not 
cast troublesome shadows, and all the shadows are less sharp and 
dense. The increased steadiness is also a well known property, but 
it is not so generally understood that the open arcs are the more 
likely to be out. But such is the fact, compared even with alternat- 
ing arcs which are popularly supposed to have more delicate mechan- 
ism than continuous-current lamps. The old open arcs were won- 
derfully reliable mechanisms, but the need of frequent trimming 
gave more opportunities for disarranging them, and improper trim- 
ming was responsible for many failures. As to the relative value of 
the different classes of arcs as illuminants, there seems to be a gen- 
eral agreement that the 480-watt direct-current enclosed arc is fully 
equal and, on the whole, superior to the so-called 2000-cp open arc. 
And what is more striking, there seems to be an inclination to re- 
gard the 6.6-ampere series alternating arc, properly hung, as the 
practical equal of either of the others. From a photometric stand- 
point this statement would seem exaggerated, but illumination can- 
not be estimated entirely from a photometric basis, since there is no 
doubt whatever that lowering the intrinsic brilliancy of a light while 
retaining the same candle-power will of itself make the illumination 
more satisfactory, and the strong horizontal rays from the alternat- 
ing arc are of great service. Ordinarily, many would prefer an alter- 
nating arc taking about 7.5 amperes if replacing 480-watt direct-cur- 
rent arcs, lamp for lamp. We regret that the investigation did not 
extend to the enclosed arcs of moderate candle-power, taking 5 am- 
peres or thereabouts. These are coming into use as substitutes for 
the nominal 1200-cp open arcs, but their real illuminative value has 
not, to our knowledge, yet been thoroughly investigated. It assur- 
edly is worth it, for it appears that rather small arcs are decidedly 
useful in dealing with certain classes of street lighting. 
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Death of James D. Reid. 


Every one who has enjoyed the acquaintance of Mr. J. D. Reid 
will regret to hear the news of the death of that veteran telegrapher 
this week. He was 82 years old, but had only lately succumbed to 
the burdens of his age, rallying at first from a surgical operation it 
was necessary for him to undergo. It is not so many weeks since 
he was downtown and a visitor at-several offices, including this, 
when he had a bright smile and a cheery joke. Nor is it so many 
months since he played his last game of golf. 

Mr. Reid was born in Edinburgh, Scotland, on March 22, 1819. 
In 1834 he moved with his family to Toronto, Canada. He took a 
position as a junior clerk in the Toronto branch of the Commercial 
Bank of Kingston. He came to the United States in 1837, and at the 
age of 18 years became a clerk in the Rochester post office under 
Henry O'Reilly, who, in 1845, obtained a contract for the construc- 
tion of a telegraph line from Amos Kendall, Postmaster-General, 
then Professor Morse’s agent and attorney. 

In 1845 Mr. Reid was made an assistant to Mr. O’Reilly in the 
construction of the work, and was assigned to the building of the 
line from Lancaster to Harrisburg, Pa. His next appointment of 
importance was that of superintendent of the Magnetic Telegraph 
Company, a line from New York to Washington, and the superin- 
tendency, too, of the Atlantic & Ohio Telegraph Company, which ran 
a line to Pittsburg from Philadelphia. So far as can be definitely 
setled, he was the first regular superintendent anywhere of a com- 
mercial telegraph line. 

In 1856, when the Western Union began to absorb the individual 
lines, Mr. Reid was made superintendent of the New York, Albany 
& Buffalo Telegraph Company, which was soon absorbed by the 
Western Union with the rest. Several other companies with which 
he was identified were also taken in subsequently. During his tele- 
graphic career he was wounded in the head by some unknown assail- 
ant while at work, and he felt the effects of the blow all through his 
life. 

Mr. Reid had a marked taste for literature and founded and edited 
the National Telegraph Review, a quarterly of the early fifties. In 
1877 he published his first edition of the Telegraph in America. He 
was also editor of the Journal of the Telegraph, was intimately ac- 
quain‘«. with Professor Morse, Cyrus W. Field, Hiram Sibley, 
William Orton, Peter Cooper, Marshall O. Roberts, Wilson G. Hunt, 
William Cullen Bryant, Henry Ward Beecher and William E. Glad- 
stone; and his gossipy history of the telegraph includes many anec- 
dotes of the early telegraph leaders and their work, as well as the 
record of telegraphic commercial development. 

One of the things of which Mr. Reid was most deservedly proud 
in his career, next to the friendship of men like Morse, was his 
organization of the Telegraphers’ Mutual Benefit Association, of 
which he was the first president. He was a warm-hearted man, and 
one of his early deeds of kindness to Andrew Carnegie, when that 
millionaire was his messenger boy in Pittsburg, was never forgotten 
by its recipient, and was more than once generously repaid. Mr. 
Reid was appointed also United States Consul to Dunfermline, Scot- 
land, through Mr. Carnegie’s influence with President Harrison, and 
spent some happy years on his native soil, being confirmed in the ap- 
pointment by President Cleveland. Mr. Reid also enjoyed the friend- 
ship of Mr. Rockefeller, who, making some judicious investments 
for him in Standard Oil and acting as his banker, put him into very 
comfortable circumstances during the closing years of his life. 

Mr. Reid is understood to have left a widow and a married daugh- 
ter, both of whom are living in Great Britain. The funeral services 
were conducted on Tuesday, and the interment takes place this week 
at Rochester, N. Y. The funeral exercises were attended by many 
of the amiable veteran’s friends, who exchanged many stories and 
reminiscences of the early telegraphic days. Mr. Reid has himself, 
however, put forever on record in the pages of his “Telegraph in 
America” the thrilling and amusing episodes which attended the in- 
troduction of the new means of conveying intelligence, then so crude 
in its appliances and its technique. Thus passes away an interesting 
personality, a lovable character and the last link that united the pio- 
neer work at the very outset of electrical applications with the great 
developments of the new century. Like many another Anglo-Ameri- 
can, Mr. Reid gloried in the generous country of his adoption, but 
deep down in his heart lingered a strong pride in his Scottish blood, 
and loyalty to the hills and heather, about which he could never speak 
without tears in his eyes and voice. 
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Mr. Scott on Induction Motors. 


The New York Electrical Society held another extremely success- 
ful meeting on April 25 at 8 p. m. at Havemeyer Hall, Columbia 
University, when Mr. Charles F. Scott, chief electrical engineer of 
the Westinghouse Electric & Manufacturing Company, lectured on 
the subject of “Induction Motors.” In spite of the rainstorm which 
was the climax of two weeks of steady wet weather, no fewer than 
250 members climbed the heights to Columbia and were rewarded by 
hearing a most instructive and valuable lecture on the topic in ques- 
tion. Mr. Scott explained the characteristics of different types of 
alternating-current motors and paid particular attention to the in- 
duction motor. These in turn were considered in their various forms 
and the adaptation of the various types to different classes of service 
was brought out in detail. The difference between motors of this 
type and direct-current motors was also discussed in an illuminative 
manner, and a large variety of performance curves as to speed, load, 
etc., were shown by means of wall diagrams. The lecture was sup- 
plemented by a large number of lantern slides dealing with the in- 
duction motor in its industrial application. Additional interest was 
given to the lecture by the demonstration of various phenomena by 
means of motors in actual operation, beginning with the phenomena 
of the rotating magnetic field as elucidated by Mr. Nikola Tesla; and 
following the subject through its various stages of development, Mr. 
Scott proceeded to show in operation types of the Westinghouse in- 
duction motor and made also a series of brake tests. 

As was the case with the Steinmetz lecture, it was immediately 
decided by the members that the address should be put into type for 
general circulation, and Mr. Scott has kindly consented to do this, 
so that the lecture may be added to the society’s publications for the 
season. 

The following members were elected at the New York meeting: 
W. E. Gavit, Tucker Electrical Construction Company; Robert B. 
Corbett; J. C. Lynch, New York Telephone Company; Ralph 
Straschnow, William H. Eckert, Willard M. Miner, W. Stanley 
Eckert and H. P. Marshall, all of the Knickerbocker Telephone & 
Telegraph Company; Willard B. Kendall; C. E. Fairbanks, New 
York & New Jersey Telephone Company, Paterson, N. J.; Dr. 
Ralph Julian Sachers; Edwin L. Ross; J. C. Weart, Western Elec- 
tric Company; Edgar H. Stevens, C. E. Brown. 

We are requested by Secretary Guy to state that Mr. Steinmetz’s 
lecture on alternating currents has been printed and can now be had 
from him at 120 Liberty Street, for 25 cents per copy. The lecture 
by Mr. K. B. Miller on “Modern Telephone Engineering,” pro- 
fusely illustrated, is now in press, and will be issued at the same 
price. As stated above, Mr. Scott’s lecture is now to be printed also. 


Programme of the National Electric Light Association 


Mr. George F. Porter, secretary of the National Electric Light 
Association has issued the following programme for the convention 
of May 21-23. Papers will be read as follows: “Arc Lighting at the 
Beginning of the Twentieth Century,” by H. W. Hillman; “The 
Practical Side of the Incandescent Lamp,” by F. W. Willcox; “The 
Foresee (4-C) System of Charging,” by Louis R. Wallis; “A Station 
Load Diagram,” by C. R. Van Trump; “Distribution of Current at 
High Potential in New York City,” by Calvin W. Rice. 

Reports will be presented by the committees on Grounded Cir- 
cuits, Rules for Electrical Construction and Operation, Standard 
Candle-Power of Incandescent Lamps, Photometric Values of Arc 
Lamps, Analysis of Flue Gases, The Legislation Regarding Theft 
of Current, Amendments to By-Laws, Amendments to Freight 
Classification of Electrical Apparatus, Legislative Policy, Uniform 
Accounting. 

The International Hotel has been entirely reserved for those at- 
tending the meeting. Rates, American plan, $5 per day, with bath; $4 
per day without bath. The respective Passenger Associations cov- 
ering the territory east of the Mississippi River have granted a rate 
of a fare and one-third, on the certificate plan, for delegates and 
friends attending this convention, from all points in their territory 
to Niagara Falls and return. 

The dedicatory ceremonies of the Pan-American Exposition at 
Buffalo, a half hour from Niagara Falls, will be held on Monday, 
May 20, the day before the opening of the convention, thus enabling 
members and delegates to attend within the time limit of their 
tickets. 
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An English Combined Central Station and Destructor 
Plant. 





NE of the peculiarities of London government is the reserva- 
Q) tion to numerous communities which form the geographical 
city, of power to control the supply of electricity within 
their bounds. One effect of this is naturally to prevent the carrying 
out of a comprehensive scheme of generation and distribution of 
electric current, as is done in the case of American cities. Still an- 
other and perhaps more serious effect, flows from the tendency of 
the smaller governing bodies to take a narrow view in considering 
the subject of public utility establishments, which tendency in Eng- 
land is aggravated by a fear on the part of such bodies of allowing 
private enterprise to enter into this field. An example of the manner 
in which electrical industry is hampered by this condition is afforded 
in the history of the newly established central station plant of the 
borough of Fulham, London. 
For many years the question of electricity supply was discussed by 
the Fulham vestry and differences of opinion on the subject devel- 
oped which from time to time gave rise to heated debates and con- 
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under the floor level. A gallery runs round two sides of the room, 
and carries the main switchboards and a switchboard attendant’s 
office. Space is left at one end of the room for an extension engine 
and dynamo. Two entrances to the destructor house are provided 
from the engine room, one from the gallery and one from the floor, 
and these will be carefully protected by double doors and glazed 
screens, with the object of keeping out dust. 

The alternators are three in number, each set consisting of a two- 
phase generator of the flywheel type coupled directly to a horizontal 
compound condensing engine. The engines are of the Musgrave 
slow-speed Corliss type, and each is designed for 450 b. h. p. when 
supplied with steam at a pressure of 130 lbs. per square inch at the 
engine stop valve and a vacuum of 24 inches of mercury in the ex- 
haust pipe, the governor being specified to control the speed within 
3 per cent from no load to full load, and to be adjustable while 
running to vary the speed 5 per cent about the mean speed. 

The three two-phase generators (Fig. 2) are of the well-known 
Oerlikon design, but were constructed by the General Electric Com- 
pany at its Manchester works. Each generator is capable of giv- 
ing a normal output of 300 kilowatts at all e. m. f.’s from 2800 to 


ay 


‘J oe 
a ae 
a : 


J 





Fic. 1.—GENERAL VIEW OF ENGINE Room, FULHAM, LONDON. 


siderable friction. Finally, in 1895, a committee was appointed to 
consider the desirability of obtaining authority to erect an electric 
lighting plant in connection with a refuse destructor. In the fall of 
that year the services of an electrical engineer were secured, and two 
years later authority to erect a plant was obtained, and in 1808 the 
drawing up of the plans was commenced. Disputes over the award- 
irz of the contracts delayed the establishment of the plant, which 
only commenced operation last month. 

The plant as erected has a capacity for 30,000 8-cp lamps, and cost, 
in round figures, about $540,000. Of this amount $115,000 was 
taken for buildings, $80,000 for the refuse destructor and boiler 
plant, and $230,000 for the electrical generating plant. 

The generating room of the Fulham plant is a handsome apart- 
ment 110 ft. long, 42 ft. wide, and 30 ft. in height to the springing 
of the roof. The walls are entirely faced with white glazed bricks, 
relieved by bands and string courses of salt glazed bricks. The floor 
is paved with mosaic work, with hand-laid borders. A special feat- 
ure of the room is the absence of all pipe work, this being arranged 


3000 volts at the terminals of the machines. The machines will also 
run continuously for two hours overloaded at 330 kilowatts. The 
speed, as already stated, is 93.7 r. p. m. and the frequency 50 p. p. s. 

The energy stored in the flywheel when running at its normal speed 
is 1,800,000 ft.-lbs. The field-magnet poles, with their windings, are 
fixed on the periphery of the flywheel. The poles are laminated, 
rivetted together, and fixed to the flywheel rim by means of steel 
wedges, the latter being securely fastened to the flywheel by strong 
bolts passing through its rim. There are 64 laminated poles on each 
flywheel, wound with round copper wire, the exciting current being 
brought to them through two slip rings. The diameter over the 
poles is about 14 ft. The necessary current for exciting the field coils 
is obtained from the continuous-current dynamos driven by high- 
speed engines. 

On the inner circumference of the stationary armature are spaced 
256 slots, which carry the copper windings. These windings are ar- 
ranged to form two circuits, one for each phase. The windings of 
the one circuit have straight ends, while those for the other circuit 
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have bent ends, as is the usual practice. The insulation between the 
coils and the iron frame is efficiently effected by mica tubes, the coils 
being fastened securely in the slots by means of strong fibre wedges. 
In Fig. 1, which gives a general view of the engine room, the upper 
sections only of the shields covering the end of the windings are in 
place. The two series of windings are quite independent, and their 
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FIG, 2.—-300-KW TWO-PHASE GENERATOR, 


four ends are brought out to terminals from which the current is 
carried to the switchboard. 

There are three direct-current dynamos, which were also made by 
the General Electric Company, for exciting and light and power 
supply in and about the works. Each is capable of giving an output 
of 600 amperes at 100 to 110 volts at a speed of 460 r. p. m., and each 
is directly coupled (on one bedplate) to a Musgrave high-speed 
enclosed type compound engine. 

The dynamos, either of which is large enough to supply the excit- 
ing current necessary for all three alternators, are shunt-wound, 
having four poles with cast-steel yokes, while the armatures are of 
the slotted type with form-wound coils placed in the slots. The 
commutator is built up of hard-drawn copper, and is fitted with car- 
bon brushes, and the machine is built to conform with the usual 
specification as to temperature and fixed position of brushes. 

There are two arc-lighting circuits, shown © and 6 on the map, 
with 43 or 44 lights on each circuit. These are supplied by three 
Ferranti rectifiers (Fig. 4) of the standard s50-light pattern, which 
are placed in one corner of the engine room under the stairway. 
There is space for a fourth, although at present one of the three is 
a stand-by. The switchboard in connection with these is of the 
usual type constructed by Messrs. Ferranti for this purpose, and it is 
fixed on the wall beside the recti- 
fiers. It is arranged for three cir- 
cuits, any one of which can be fed 
from any one of the rectifiers. 

The three alternator engines are 
fitted with Korting ejector con- 
densers placed partly above the 
engine room floor level and partly 
in the pipe trench. A branch is 
run from each condenser to the 
main exhaust pipe, in which is 
fixed a Blake and Knowles auto- 
matic exhaust valve to enable the 
steam to reach the atmosphere in 
case of any failure of the con- 
densing plant. Each condenser is 
required to give a vacuum of 24 
inches of mercury when dealing 
with 10,000 lbs. of steam per hour. 
The condensers are supplied with 
a water from a large tank, placed 
FIG, 3.—MAP OF POSITION OF on the roof of the pump room, and 

MAINS. kept filled by three motor-driven 
centrifugal pumps of 18 b. h. p. each, running at 1200 r. p. m., the 
motors being of the General Electric Company’s make. These pumps 
are placed in the pump room, and are each capable of delivering 
33,000 gallons of water per hour with a total lift of 48 ft. at low tide. 

The high-pressure switchboard for controlling the 3000-volt two- 
phase currents is of Messrs. Ferranti’s standard pattern, and is placed 
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in the gallery 10 ft. above the engine room, as seen in one of the illus- 
trations. It consists of 16 panels, providing for the 6 circuits of the 
three two-phase alternators, two rectifier circuits, and tke testing 
circuit, and there is one spare panel. The controlling gear for the 
alternators is fixed below board on the regulating table, the alter- 
nators are regulated by open type rheostats in series with the field. 
In connection with the high-pressure board, a Ferranti plug testing 
box has been fitted, from which leads are run to the instrument room. 
Plugs can be inserted in the box and connected to any panel on the 
high-pressure board for making insulation tests. There are three 
Ferranti wattmeter panels, one for each alternator. Two wattmeters 
are fixed on each, with cut-outs, transformers and fuses, there being 
one recording wattmeter in each phase. Kelvin instruments are 
employed on the switchboards. 

One terminal of each phase is permanently earthed to the earth 
bar of the switchboard in the usual manner, and, of course, the 
switch and fuse connections are all on one pole. The synchronizing 
contact is made in connection with one phase only of each alternator, 
ihe handles of the two switches of each alternator being joined by a 
cross-piece. 

All the principal connections between the machines and the 
switchboards run beneath the floor, and are of rubber insulated cable 
which, in the case of high-pressure mains, is also lead-covered. 

The two-phase high-pressure currents are led by. means of pairs 
of concentric lead-covered cables to five stations. Here they are 
transformed down to 200 volts each phase in stationary transformers 
and distributed at that pressure to the consumers. In the low-pres- 
sure cables, the phases are also kept apart, and one employed on each 
side of the street. If a motor is required, a service line is run across 
the street and both phases are brought in. The high-pressure feed- 
ers, running in pairs of concentric cables whose outers are earthed at 
the station switchboard, may be traced out on the map of Fig. 3 
as follows: A 7/14 feeder runs to Munster road, where it divides, 
7/16 cables being “swallow-tailed” off at either side to the sub-sta- 
tions 1 and 2. To No. 3 sub-station there is a 7/15 feeder, consisting, 





FIG. 4.—-FERRANTI RECTIFIER. 


as in all cases, of a pair of concentric cables, and to No. 4 a 7/14 
feeder. The latter is tapped to supply No. 5 sub-station. To avoid 
confusion in the map, owing to the small scale, the course of the 
feeders is merely shown by one dotted line whether one or more 
feeder, runs down the street; but the above explanation makes the 
arrangement quite clear. Streets in which there are distributors are 
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shaded, and it is seen that there are no distributors in close prox- 
imity to the works. The arc-lighting circuits, which are independent, 
have already been referred to. 

All the cables are lead-covered and drawn into Doulton ducts 
under the footpaths and into cast-iron pipes where under roadways. 
At road crossings, however, wrought-iron pipes embedded in con- 
crete have been used, special reducing pieces of Doulton ware being 
employed for gradually changing the shape of the way from the 





FIG. 5.—HIGH-PRESSURE SWITCH. 


square to the round form. Service and network boxes are made 
use of, the type with brass sleeves for plumbing to the lead of the 
cable having been chosen. The boxes are filled up with compound. 
Spare ducts have been provided liberally for future extensions. 
There are at present five sub-stations, each of which contains two 
50-kw transformers, one for each phase. The switching arrange- 
ments, as well as the transformers, are placed in watertight cases; 
all iron work is earthed, and a Cardew earthing device fitted to each 
transformer. Due provision has been made for ventilating the sub- 
stations, which are lighted with incandescent lamps supplied off the 
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centric feeder enters through the lower right-hand gland, the outer 
conductor being connected to the upper right-hand switch contact 
and the inner to the corresponding contact on the extreme left. The 
connections to the transformers enter through the smaller glands on 
the top. On turning the handle fitted to a spindle coming through 
the bottom of the box the cross-bar making the two contacts draws 
away sharply. The brake of the switch itself appears small, but is 
said to be effective. The cross-bar carries the fuses, which are con- 
tained in ebonite reels fitting into spring contacts on the bar. 

The low-pressure box has glazed doors, the fittings consisting of 
a pair of bus-bars mounted on a marble base. The cables enter 
through glands, and the connections are made through convenient 
switch-fuses with substantial stoneware handles. 

The public lighting is by 86 open-arc lamps, carried on posts of 
ornamental design, bearing the borough arms, and run in two cir- 
cuits of about half the number on each. The lamps are 12-ampere 
32-hour double-carbon lamps, and are fixed about 25 ft. from the 
ground. Brackets are also provided on each post for two 32-cp in- 
candescent lamps, which are automatically switched on when the arc 
lamps are switched off or fail. 

Except in the offices, the cables in the station are carried in water- 
tight “Simplex” steel conduits. There are six distribution boards, 
to which the current is transmitted from the works lighting board, 
placed under the switchboard gallery in the engine room. The in- 
clined roadway and destructor house are lighted by eight 12-ampere 
arc lamps, four similar lamps being suspended from swiveling 
brackets, two on either side of the engine room. There is also a 
large number of incandescent lamps, and wall plugs have been pro- 
vided at all points where hand lamps will be required for inspecting 
and cleaning purposes. 

The charge for lighting purposes is 10 cents per kilowatt-hour, 
and for motive power 5 cents per kilowatt-hour during the hours of 
daylight. The meters employed are of three types, Hookham, 
Thomson and Aron. No meter rent will be charged. Our London 
contemporary, the Electrician, from which we borrow this descrip- 
tion, says.that it is satisfactory to note that the number of applica- 
tions for energy already amount to an equivalent of some 10,000 
8-cp lamps, including a number of elevator motors. 

THE DESTRUCTOR PLANT. 

Of perhaps the greatest interest to American readers is the refuse 

destructor plant portion of the installation. The destructor and 
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low-pressure bars in the switch boxes. The chambers themselves 
are well designed and are sufficiently large for their pair of trans- 
formers. Being lined throughout with white glazed bricks, they 
present a clean and wholesome appearance. 

One of the high-pressure switches is shown in Fig. 5. The box 
itself is of cast-iron lined with micanite. The high-pressure con- 


boiler-house is a lofty building 35 ft. high to the springing of the 
roof, 137 ft. in length and 87 ft. wide. It contains 12 destructor cells 
with room for an additional four cells. The present cells are ar- 
ranged-in two groups of six each on either side of six Babcock & 
Wilcox boilers, and are capable of destroying efficiently 120 tons of 
refuse in 24 hours. Over the boiler-firing floor, and extending from, 
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end to end of the building, is the tipping floor, to which the carts are 
brought for the purpose of discharging their loads onto the tops 
of the group of cells, where the refuse is fed into the furnaces. The 
tipping-floor is arranged to allow of the storage of a considerable 
quantity of refuse so that the working of the plant may be continued 
without interruption. Access to the tipping floor is obtained by 
means of an inclined roadway having a gradient of about 1 in 14, at 
the foot of which there is a weigh bridge and house where an ac- 
count will be kept of the weight of refuse brought in. 

The destructor furnaces have each a grate area of 30 square feet. 
The boilers have a heating surface of 1284 sq. feet, and are provided 
with mechanical stokers, which are electrically driven. An opening 
behind the bridge of each boiler leads the destructor gases in, the 
flue to this opening being provided with a suitable damper so that 
the boiler may be heated at will from the destructor or be fed with 
coal. Provision has also been made for firing the boilers by hand in 
the event of interruption in the working of the mechanical stokers, 
and forced draught induced by steam jets has been applied to each 
boiler. The boilers are constructed for a daily working pressure of 
160 Ibs. per square inch. 

The refuse is fed into the destructor furnaces through charging 
openings on the tops of the blocks of cells, as mentioned above, the 
refuse itself closing the openings when the operation of charging is 
complete, and thus obviating the necessity for doors on the tops of 
the furnaces. Each furnace is provided with a sloping firebrick 
hearth on which the refuse rests before being drawn forward from 
below onto the grate bars. The grate bars have fine spaces between 
them and are made all in one length, so that there is no obstruction 
to the clinkering tools in traversing the length of the bars. The 
furnace crown is composed of special fire-resisting blocks, specially 
mixed and burned, capable of standing not only high temperatures, 
but rapid changes of temperature. At the sides of the furnaces, and 
extending about 8 inches above the grate bars, are cast-iron side 
boxes through which the whole of the air for combustion is passed. 
These boxes serve the double purpose of heating the air for com- 
bustion, and at the same time protecting the sides of the furnaces 
from the undermining action which takes place with brick sides, and 
is caused by the clinker adhering to the brick. Each of these side 
boxes is provided with a valve, controlled from the front of the fur- 
naces, and openings for the delivery of the mixed air and steam, 
forming the blast, into the ashpit underneath the grate bars. 

The air for the blast is drawn from above the charging decks of 
the furnaces, through large hoods, by means of powerful steam blasts, 
and thus ventilation of the upper part of the destructor house is as- 
sisted, and any smells arising from the refuse on the decks are par- 
tially drawn off and passed into the furnaces. The blasts force the 
air into longitudinal air passages extending under the furnaces and 
communicating by means of the valves above described with the side 
air boxes of the furnaces. There is a single outlet for the products of 
combustion from each furnace, placed in the crown of the arch at 
the front of the furnaces in such a manner as to draw off the escap- 
ing gases over the hottest part of the fire, thus cremating them before 
they leave the furnaces. The unburnt gases which have been given 
off by the refuse drying at the back of the furnace are thus sub- 
jected to a temperature of from 1800 to 2000 degs. F. before passing 
away to the flues. 

The exhaust openings from the furnaces lead into flues, which in 
turn open into a main flue running the whole length of both blocks 
of cells and the battery of boilers between them, the flue being on 
ground level under the blocks of cells, but below ground level under 
the boilers. The furnaces are provided with massive steel buck stays 
and tie bolts, and with cast-iron cleaning and clinker doors, the lat- 
ter being lined with firebrick. The clinker doors are of the bal- 
anced type, and are so arranged as to open the whole width of the 
furnaces at once. Branch flues, with dampers, are provided from 
the main flue to lead the gases into the furnaces of the boilers, and 
also by-pass flues, by means of which the hot gases can be led past 
the boilers to the chimney. The dampers in the hottest parts of 
these latter are swivel dampers of a special design, being kept cool 
by means of water circulation. 

The destructor gases alone will be able to furnish sufficient steam 
to maintain the boiler pressure at 160 lbs. per square inch up to a 
certain point, but it is not anticipated that they will suffice at large 
loads. There will thus be considerable consumption of coal in the 
boiler furnaces and a coal-handling plant is being put down. The 
coal will be brought to the station by water, and will be raised from 
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the lighters alongside the quay by a steam crane, and then dropped 
into a weighing machine, which automatically weighs, records and 
discharges the loads and adds up the successive quantities passing 
through the machine. After being discharged from the shoot of the 
weighing machine the coal is conveyed to the top of the bunker by an 
electrically-driven elevator, whence it is deposited in different parts 
of the bunker through shoots. 

The clinker is drawn from the furnaces into iron skips carried on 
an overhead railway by which it is conveyed to the wharf alongside 
the river. Two Green economizers, each having a heating surface 
of 1920 square feet, are erected between the boilers, and there is a 
dust-catcher near the chimney. A by-pass is provided to carry the 
gases to the dust-catcher directly, when it is not desired to employ 
them for heating the boilers. The dust-catcher is a large circular 
brick chamber lined with firebrick, with a domed roof of the same 
materials. It is partly seen on the extreme right of our large illus- 
tration of the destructor house. The structure is strengthened by 
massive iron rings and buck-stays, and is so constructed as to cause 
the gases to swirl round rapidly within it in such a way as to throw 
off the dust which they carry along with them by centrifugal force. 
Cleaning doors are provided for the removal of the rust at any time 
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FIG, 7.—PLAN AND ELEVATION OF PLANT. 


without stopping the furnaces. The chimney has a height of 100 ft., 
and an internal diameter of 8 ft. It is octagonal in form, and is lined 
throughout with firebrick. 

It is estimated that the amount of refuse passed through the de- 
structor per annum will be approximately 40,000 tons, and its calorific 
value is placed at one-twentieth that of good steam coal. The Bor- 
ough Council therefore expects to save the cost of 2000 tons of coal 


per annum. 
WATER-SOFTENING PLANT. 


The supply of feed water is obtained from an artesian well sunk 
to a chalk level, and requires to be freed of carbonate of lime before 
use, for which purpose a water-softening plant is installed. The 
Atkins system is employed, whereby a certain quantity of caustic lime 
is added to the water, mixed with it, run into large tanks, where the 
chalk is precipitated, and finally filtered. The plant is capable of 
dealing with 8000 to 10,000 gallons of water per hour. The guaran- 
tee requires that any intelligent workman can operate the plant, and 
that water with 15 or less degrees of hardness must be softened so 
that the hardness is reduced to less than one-half grain of carbonate 
of lime per gallon if required. The plant, whose arrangement is il- 
lustrated in Fig. 7, consists of the following parts: 
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1. A lime slaking, straining and storing machine. 2. A cylinder 
in which lime water is formed. 3. A “mixer,” being a shallow trough 
fitted with baffle plates. 4. A cistern in which the actual softening 
takes place. 5. A filter. 

The method of working is as follows: The lime is delivered di- 
rectly into a hopper, which forms part of the lime-slaking machine. 
The machine is set in motion, and in a few hours sufficient lime to 
last three weeks is automatically reduced to the form of cream of 
lime, and stored in a mill under the hopper. This mill is fitted with 
stirring arms and a self-cleaning strainer ; about once a day the cream 
of lime is stirred, and a certain quantity pumped itno the lime water 
cylinder. A jet of water is admitted at the bottom of this cylinder, 
and passes out at the top as a saturated solution of lime water. It is 
then conducted to the mixer, where it is joined by the hard water. 
There are two specially constructed regulating valves by which any 
desired quantity of hard water and the correct proportion of lime 
water can be adjusted, and both supplies can be turned on or off 
without interfering with the other. While flowing through the 
mixer, the lime water and hard water mix automatically in a few 
seconds, and the water is delivered into the softening cistern, which 
is always full, and where water is always flowing through. It is dur- 
ing this period that the actual softening takes place, which may be 
described thus: Chalk is dissolved in water by carbonic acid gas, 
forming bicarbonate of lime. When quick-lime is added the gas re- 
leases the chalk, which, together with the lime, is precipitated. The 
chalk being no longer in solution, the water is now soft, but exces- 
sively turbid, owing to the deposit. This is removed by filtration. 

The filter consists of a series of hollow disks covered with cotton 
filter cloth. The disks are secured to a hollow center tube, and the 
tube and disks mounted in a cistern. The water is admitted to the 
cistern, filters through the cloth, leaving the deposit on the outside, 
passes inside the hollow disks to the center tube, and is delivered 
outside the cistern. When cleaning is necessary, usually once a day, 
the disks and tube are revolved by means of gearing provided for this 
purpose, jets of water play on the disks, and the deposit which has 
been arrested is washed off in a few minutes, passes down a waste 
pipe, and filtering can be resumed. The advantages claimed by this 
system of filtering are that the filtering medium is cheap, it is ar- 
ranged vertically, and takes up little room, and is readily cleaned by 
mechanical means. 





Henry A. Rowland. 





By Cary T. HuTcHINson. 


REAT as the services of the late Professor Rowland unques- 
G tionably were to pure science, yet I believe it is a moderate 

statement to say that no man has done more of permanent 
value for applied electrical science than he. He is unquestionably the 
father of the magnetic circuit, antedating the Hopkinsons by many 
years. He is the inventor of the first drum-wound armature, com- 
monly known as the Siemens, antedating Gramme and Siemens by 
two or three years. He did more to establish the correct value of the 
ohm than any other man, and was from the first the leader in all ef- 
forts looking toward the systematization of electrical units and the 
determination of correct values. In a closely allied field, his is the 
accepted value of the mechanical equivalent of heat. These are a 
few of his notable works. 

Professor Rowland’s determinations of the ohm, of the conduc- 
tivity of mercury, and the mechanical equivalent of heat are known 
to every one, but his position as the father of the magnetic circuit is 
not so generally known. 

In 1873, ten years before the rest of the world had even a concep- 
tion of anything beyond magnetic “poles,” “susceptibility,” “volume 
density,” “surface density,” “intensity,” “moment,” “fixed” and 
“free” magnetism, and the rest of meaningless and brain-wearying 
jargon of mathematical fluids, he announced in clear and simple 
terms the law of the magnetic circuit, in the form of 


Q=M/R, 


where Q stood for the number of lines of force, M the ampere-turns, 
and R the magnetic resistance, which he correctly defined as de- 
pending on the length, cross-section and permeability. The whole 
law was clearly stated, experimental data on rings were given, and 
results were plotted in terms of our modern co-ordinates ® and 3, 
At the time he thought little of this, supposing everybody knew it, 
although it was contained in a paper thrice rejected by the Ameri- 
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can Journal of Science, only to be warmly received and praised by 
Maxwell. 

Ten years later, in 1884, no other person having even advanced to 
his point in the interval, he applied this law specifically to the mag- 
netic circuit of a dynamo in the exact form in which it is now used. 
His equation was of the form 


. - c 
s=wellsit+aza] 

where ¢ indicated the number of lines of force, NC the ampere- 
turns, L/Su the magnetic resistance of the iron parts and //(A +p), 
the magnetic resistance of the air parts, p being a quantity added to A, 
the area of cross-section, to take account of leakage. It is needless 
to say that he analyzed each term correctly and pointed out that the 
parts depending on / could be best found from permeability curves 
of the iron. In a word, he stated completely the present theory of 
the magnetic circuit as applied to dynamos, commonly attributed to 
the Hopkinsons, who worked it out in greater detail two years later. 
This, too, was to him a matter of no especial moment, and he has 
never made any especial claims in the matter. 

His was the first direct-current drum armature ever built, antedat- 
ing the Gramme and Siemens some two years. This machine, still in 
existence, was designed and built in 1868-9. It was a self-exciting 
machine, with a solid, stationary armature core, about which the 
armature coils revolved. He used this construction to avoid foucault 
and hysteresis losses, as he carefully explained. Nor was this in- 
vention pushed; in fact, he gave it no thought. 

Another valuable service that Professor Rowland rendered to the 
electrical engineering profession was the stand he took in the mat- 
ter of his professional fee with the Niagara Company. He was re- 
tained to make a comprehensive report on this project, at a time 
when little or nothing was known of electrical transmission of 
energy. After spending some eight months on the work, he asked 
for a fee, very moderate, when viewed in the light of his great 
ability; in fact, at the time I advised him to make his fee twice as 
great. He received from the company a check for one-third of the 
amount, with the statement of their distinguished counsel that he 
considered this sufficient and would pay no more. This insult hurt 
Professor Rowland greatly. He was tenacious of his personal dig- 
nity, and resented this contemptuous treatment by a man whose own 
fees were many times as great for work requiring a grade of intel- 
ligence commonplace compared to his own. So he brought suit for 
the fee and won his case. 

This case illustrated several salient traits in his character. As all 
his friends know, he was a man of perfect simplicity and absolute 
truth. His mind was as devoid of guile as an infant’s, and this fre- 
quently led him to make statements that to a stranger seemed ego- 
tistical, while in reality they were merely the truth as he saw it, and 
no less the truth in that they concerned himself. When the present 
Ambassador to England asked him some question regarding his 
membership in scientific societies, he named a half hundred or so, 
and among them that of foreign fellowship in the Royal Society of 
Great Britain. Asked to explain the difference between his status 
and that of an English engineer concerned in the case, he said that 
the Englishman was one of some thousands, many of them very 
ordinary people, and he one of three in America. Again, asked to 
name the half dozen greatest living scientists, he mentioned Helm- 
holtz, Kelvin, Rayleigh (I think), and himself. On further ques- 
tioning, he declared that there were no others in that rank! This 
was not what the suave counsel had expected, and he dropped the 
matter, with a laugh decidedly against him. This was not egotism 
or vanity. He was under oath and he told the truth as he knew it. 
Moreover, it was and is the truth, as others know it. 

To exhibit the difference between the value of his recommendations 
and those of the English engineer referred to, he prepared a large 
chart with parallel columns showing his recommendations, the Eng- 
lishman’s, and the plan adopted. There were some 12 counts, on 10 
of which he and the Englishman disagreed, and twe where they 
agreed. On every count where they disagreed, Rowland was 
adopted, and where they had agreed a still different plan was fol- 
lowed. 

Professor Rowland was not a routine teacher. His peculiarities 
of temperament prohibited the painstaking patience necessary for 
this. His lectures were a series of fertile suggestions. If a man 
chose to work them up he could get an insight into the workings of 
a master mind, but he must work. He was intolerant of stupidity. 
No merely worthy, hardworking student, without brains, had a 
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chance with him. A student to be tolerated must have a quick com- 
prehension. 

He was fond of society, and he loved fox hunting and sailing. He 
presented a rather amusing figure on horseback. His seat was not 
graceful, but was good, and he was frequently in at the death. His 
glasses, lightly poised on his nose, were held by a silk cord around 
his neck, and frequently came off when riding in the woods. He 
used to say that every tree in the country was decorated with his 
eyeglasses. 

Professor Rowland is conceded to have been by far the ablest 
photographer in this country. His was work requiring the finest scien- 
tific knowledge, and he had lenses specially made to accord with his 
ideas. The results were the admiration and despair of all who saw 
them. Some of his photographs of cloud and water effects are 
marvelous in the definition of all parts. 

He was a lover of the best chamber music—Beethoven, Bach, 
Chopin, and although a cultured man, he cared little or nothing 
for literature. Scientific books were his chief reading. 

I was associated with Professor Rowland in much of the impor- 
tant work in his laboratory from 1886 to 1889. The late Gilbert 
Wilkes and I were the only ones ever allowed to conduct experi- 
mental work in that sanctum sanctorum—the constant temperature 
vault where the grating machine is. There were two rooms, the 
second not in use. We were making a determination of the con- 
ductivity of mercury and constant temperature was essential, and 
after much thought he permitted the work to be done in this second 
room, on condition that I should go down and come up only once a 
day. The determination was satisfactory, but all gratings ruled 
during that period were worthless. Our presence in an adjoining 
room with door closed disturbed the temperature so much that a good 
grating was impossible. 

The newspapers have recently said that the art of ruling gratings 
is lost, and that Professor Rowland’s secret died with him and with 
Schneider, his mechanic for many years. This, of course, is incor- 
rect, and would be so even if no gratings were made elsewhere. The 
machine is there. A little education will readily develop another 
Schneider, and gratings will be as good as before. 

As a presiding officer at scientific meetings he was not an un- 
qualified success. His mind was too quick for the verbose utter- 
ances and tedious reasoning of the usual extemporaneous speaker, 
whom he would cut short, without ceremony, stating in a few words 
the idea of the speaker, and then frequently telling him he was en- 
tirely wrong. 

His faith in his own work was profound. When he had demon- 
strated to his satisfaction that a thing was so, only the most positive 
disproof was of avail. He was not a respecter of traditional ideas, 
and mere authority carried no weight with him. His confidence in 
his own work was shown many times during the tedious and deli- 
cate work that I did under his direction on the magnetic effect of a 
moving static charge. He had made the great discovery of this fact 
in Berlin in 1876, but was unable then to make a quantitative deter- 
mination whether the amount corresponded to theory. This task 
was delegated to me; it required from September to March to 
eliminate all the sources of error in the apparatus, and many times 
during these months I announced positively to him that no such ef- 
fect existed; yet he did not for an instant doubt his own observa- 
tions, made with cruder apparatus 10 years before. In the end he 
was proved right, not only in the existence of the effect, but in its 
amount. I see that recently some doubt has been thrown on this 
work by German and French experimenters, but nothing can shake 
the confidence acquired from him in the conviction that he is right 
and all the rest wrong. His experimental methods were wonder- 
fully ingenious. He was great as a physicist, a mathematician and a 
mechanic. Armed at all points, he was seldom at fault. In him the 
world has lost a great scientist, probably the greatest this country 
has yet produced. 





Cameras at the Pan-American. 





Under certain restrictions photographs may be taken at the 
Exposition. The regulations restricting the use of cameras on 
the grounds of the Pan-American Exposition, under the concession 
granted to C. D. Arnold, provide that no cameras exceding 4 by 5 
inches shall be allowed within the gates. Stereoscopic cameras and 
tripods will not be admitted under any circumstances. The fee for 
the admission of cameras 4 by 5 inches or under will be 50 cents for 
a day, or $1.50 for a week. 
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Murray Page Printing Telegraph. 





It will be remembered that at the meeting of the American Insti- 
tute of Electrical Engineers on Jan. 25, 1900, Mr. William B. Van 
Size, described the theory and principle of a page printing telegraph 
system invented by Mr. Donald Murray, an Australian journalist. 
During the past week the editors of ELectricaL WorLp ANp ENGI- 
NEER were permitted to witness a practical test of the system in the 
Postal Telegraph Company’s building. The system is very ingenious, 
and is developed to a high degree of perfection. What it accom- 
plishes may be stated briefly as follows: The messages are first 
transcribed on a typewriter, which perforates a tape; the tape is then 
passed through a transmitter similar in design to the Wheatstone 
transmitter, and the messages are thus transmitted to the receiving 
station, where they are received in the form of a perforated tape. This 
is then passed into a typewriter, the keys of which are controlled by 
the perforations in the tape, and by operating the typewriter me- 
chanically the messages are transcribed on the usual message blanks 
in Roman characters. 

The telegraphic alphabet employed by Mr. Murray is of a special 
character, and is about 40 per cent shorter than the Morse alphabet. 
The keyboard perforator has for each character a separate movable 
lever, each character occupies an unvarying linear space on the tape, 
and consists of five perforated and unperforated divisions of such 
space. The difference in the number and succession of these sub-di- 


TRANSMITTING STATION 





FIG. I.—DIAGRAM OF CONNECTIONS. 


visions or perforations determines the characters. There are no spaces 
between successive letters or characters. Either makes and breaks, or 
reversals can be used in transmitting. It is to this fundamental fact— 
all letters of the same length—that the success of the system is due. 
Each letter occupies half an inch on the transmitting tape, and a 
similar length on the receiving tape. This gives a comparatively 
simple perforator operated by an ordinary typewriter keyboard, and 
there is no necessity for employing a complicated differential paper 
feed mechanism to provide for letters of varying length. In con- 
nection with the ordinary typewriter keyboard there is a group of 
10 punches, one punching magnet, and one spacing magnet, con- 
trolling a motor-driven escapement. 

At the receiving station there is an electro-magnetic perforating 
device which accurately reproduces the transmitting tape by pro- 
ducing corresponding perforations and spaces. This received per- 
forated tape passes from the receiving perforator into the type- 
writer operating device. This typewriter operating device consists 
of five longitudinally reciprocating bars or “combs,” presenting five 
pointed terminals to a perforated plate or die. The perforated tape 
passes between the surface of the perforated plate and the pointed 
terminals of the bars. The pointed terminals of these bars register 
respectively with the five holes in the die. The tape is moved along 
between the die and the pointed ends of the bars step by step, the 
length of a letter or character at each step, say, one-half inch. When 
perforations in the tape coincide with the pointed ends of the bars 
and corresponding perforations in the plate and die, and the plate is 
moved toward the pointed ends of the bars, the bars are or may be 
separated into two groups; one group is moved longitudinally, cor- 
responding with the unperforated sub-divisions of the tape, the other 














May 4, 1901. 


group project through the perforations in the tape and in the die, 
and are unmoved. Lying over the five bars or “combs” at right 
angles thereto are a series of thin metal strips. Each strip is mechan- 
ically connected with its individual key lever on the typewriter. The 
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FIG, 2.—RECEIVING TYPEWRITER. 


upper surface of the five bars first described is notched arbitrarily. 
These notches are caused to be aligned below any one of the strips 
under the control of the perforated tape and die; when any one of 
the strips drops into a groove a motor-driven cam engages it and 
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ting machine or linotype. The perforated receiving tape is therefore 
available for setting type automatically. 

The accompanying diagram shows the general circuits and connec- 
tions at both the transmitting and receiving stations. 
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FIG. 4.—SAMPLES OF TRANSMITTING AND RECEIVED TAPE. 


Synchronism between the transmitting and receiving instruments 
is not necessary in this system. It is, however, essential to preserve 
unison between the arriving impulses in the main line and the local 
punching and spacing impulses at the receiving station. This is ac- 
complished in the following manner : 

The governing relay operates a circuit breaker, moving between 
two fixed contacts, and electrically connected to the same circuit 
terminal, so that the moving contact in going from one to the other 
operates to open the circuit during its time of transit only. This 
break in the local vibrator circuit takes place at the beginning and 
end of each main line signal, and as the main line signals arrive at a 
uniform rate and are of unit or multiple unit duration, the governing 
relay operates its break-point at uniform unit intervals or multiples 
of these intervals. In the same circuit in which this break-point 
operates, there is also the break-point of the motor magnet, which 
works on the buzzer principle. There are thus two break-points in 
the same circuit. If they open and close together, then full vibratory 
impulses flow through the motor magnet. If, on the other hand, the 
rate of vibration of the reed tends to accelerate, or the rate of the 
arriving current signals tends to lag, then the two breaks occur more 
or less alternately and consequently less current gets through—the 
impulses are clipped—and the rate of vibration of the reed is re- 
duced. In practice, the receiving vibrator is set to go one or two per 
cent faster than the rate of the arriving signals, and then the gov- 
erning action of the two interfering break-points in the same circuit 
results in the establishment of a steady dynamic balance between the 
accelerating tendency of the reed and the retarding tendency of the 
arriving main line signals. By this arrangement the necessity for 
sending correcting impulses over the main line to secure synchronism 
is avoided, the correcting impulses being obtained locally with the 
co-operation of the main line signals themselves. 

By varying the position of the movable weights upon the reeds at 
the transmitting and receiving stations the rate of vibration and the 
rate of transmission may be changed. To maintain unison it is 
necessary to have a considerable range of variation in the speed of 





Fic. 3—GENERAL VIEW OF PAGE PRINTING TELEGRAPH APPARATUS. 


this reed, such variation in speed to be attained in response to varia- 
tion in the length of current impulses of uniform strength. This is 
accomplished by the aid of yielding, or spring, stops placed at each 
side of the reed. 


produces a movement of the typewriter lever. The movement of the 
die and paper tape and of the typewriter key-lever is produced by 
motor-driven cams. It is evident that this mechanism will operate 
not only a typewriter, but any keyboard machine such as a typeset- 
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By using multiple units of current and space in the formation of 
his alphabet, Mr. Murray has found it unnecessary to use reversals, 
five different time intervals combined with makes and breaks giving 
all the combinations required. The uniform time for each letter is 
divided into five equal units or sub-divisions, one or more of these 
five sub-divisions being a current impulse, so that current impulses 
or spaces of one, two, three, four or five units duration are obtained. 
Thirty-two possible combinations are obtained in this manner, and 
by using two of these letter signals as prefixes to the others, capitals, 
figures and lower case letters, about 87 characters in all, may be 
transmitted. Makes and breaks or reversals may be used, therefore, 
adopting the system for use in quadruplex transmission. The alpha- 
bet, however, is only available for machine telegraphy, as it is prac- 
tically impossible to observe five different time intervals with suf- 
ficient accuracy in manual transmission. 

The system has been practically tested at different times on loops 
of varying lengths and on circuits between cities. One of the most 
recent tests was on April 19, on a circuit from New York to Albany 
and back, a total length of 384 miles. This circuit was composed of 
copper and iron wire, 13 miles of the circuit being underground, and 
19% miles in aerial cable. On this occasion, 125 words per minute 
were transmitted and received on the typewriter. Since that time 
Mr. Murray informs us that he has attained a speed of slightly over 
130 words per minute in one direction. On a duplex, this means 
practically 260 words per minute. A copy of the message, which 
was transcribed on the receiving typewriter at the rate of 80 words 
per minute, shows very satisfactory results. 

In this connection it should be mentioned that any number of 
typewriting perforators may be operated independently to supply 
transmitting tape, as one typewriter is limited in its capacity to the 
ability of the individual operator to manipulate the keyboard. The 
same applies to the translating system at the receiving station, where 
the tape can be cut off at convenient lengths as it is received and 
distributed among two or more typewriters for rapid transcription. 





Modern Telephone Engineering—I.* 





By Kempster B. MILLER. 


URING the past five years a complete revolution has been 
worked in the circuits and apparatus of telephone exchanges, 
due to the introduction of the systems known under such 

names as “common battery,” “central battery” and “central energy.” 
These systems, when properly equipped, have proven vastly superior 
from both an economic and operating standpoint to the old magneto 
systems, wherein local batteries were used for talking and magneto 
generators for making the calls. The local primary battery at the 
subscribers’ station has been superseded by a large storage battery 
at the central office, which also takes the place of the old magneto 
generator. The mechanical signal or drop has given place to the 
lamp signal. By these innovations the apparatus at the subscribers’ 
station has been rendered simpler and more compact, that at the cen- 
tral office more reliable, and the operation of the entire system has 
been rendered automatic as far as the subscriber is concerned, and as 
much so as desirable as far as the operator is concerned. Such a 
system employs batteries at the central office for furnishing all cur- 
rent, for signaling by the subscriber and for the operation of the 
talking apparatus. These batteries are invariably secondary, rather 
than primary, for large exchanges, and operate almost universally 
at the voltage given by 10 cells in series, i. e., 20 to 24 volts, accord- 
ing to state of charge. 

For charging these batteries and for furnishing current for ring- 
ing the subscribers’ bells complete power plants are required, these 
consisting of suitable generating units, driven either electrically or 
mechanically, together with suitable controlling apparatus. Most 
companies depend upon electrical power, the charging and ringing 
machines being motor generators running directly from city mains. 

In the modern common battery exchange the operation is such 
that when a subscriber removes his receiver from the hook, a lamp 
will be automatically lighted in front of the operator at the central 
office, who handles the calls of the group of subscribers to which this 
particular subscriber belongs. The operator in response to this 
signal makes connection with the subscriber’s line by inserting a plug 
into the spring jack of that line, and after having ascertained his 
wants, completes the connection with the subscriber called for by 


. “Abstract of a paper read at the February meeting of the New York Electrical 
Society. . 
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means of a second plug attached to the first. As soon as a connec- 
tion is thus made with a subscriber’s line, the line lamp normally 
in control of the subscriber is disassociated from the line, but another 
lamp associated with the plug is placed under the control of the sub- 
scriber, this lamp being known as a supervisory lamp. 

In Fig. 1 is shown a complete line circuit in diagram, including 
the apparatus at the subscriber’s station, which is shown at the left, 
and the apparatus at the central office, which is shown at the right. 
The apparatus at the subscriber’s station consists of an induction coil, 
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FIG. I.—DIAGRAM OF COMPLETE LINE CIRCUIT. 


a receiver, a granular carbon transmitter, a two micro-farad con- 
denser, a 1000-ohm bell and an automatic hook-switch mounted in a 
suitable manner. It will be noticed from the diagram that the cir- 
cuit between the two sides of the line is held open to direct currents 
by the condenser, and to all currents by the hook-switch contact, 
while the receiver is on the hook. This leaves the bell in operative 
relation to the line, for the purpose of receiving calls; the path of 
the ringing current, which current is, of course, alternating, being 
through one side of the line, through the bell and condenser to the 
other side of the line. When the receiver is removed from its hook, 
the circuit between the two sides of the line is closed, allowing the 
passage of direct current through the secondary of the induction coil 
and the transmitter in series. At the same time another circuit con- 
taining the transmitter, the receiver, the primary of the induction 
coil and the condenser is closed. The object of this latter circuit 
which is local to the subscriber’s station, will be pointed out later. 
At the central office, in addition to the answering jack and the 
multiple jacks, there are two relays, one termed the line relay, which 
is normally in circuit across the line in series with the 24-volt stor- 
age battery common to all lines, and the other termed the cut-off 
relay, which is in an auxiliary circuit, and is adapted to open the 
circuit through the line relay and the battery as soon as a plug is 
inserted into any jack belonging to its line. Under normal condi- 
tions, both relays remain unoperated and the conditions are as shown. 
As soon, however, as the subscriber removes his receiver from its 
hook, the circuit between the two sides of the line is made complete 
at the subscriber’s station, and the current at the central office ener- 
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FIG. 2.—DIAGRAM OF CORD CIRCUIT. 


gizes the relay and closes the circuit containing the line lamp and the 
battery. This lamp is located in immediate proximity to the answer- 
ing jack, and the operator, seeing it illuminated, inserts a plug into 
the answering jack in response to the call. This plug is one of many 
pairs within the reach of the operator and has three contacts, two 
of which, the tip and sleeve, are adapted to engage the two springs 
of the answering jack, and thus complete the talking circuit. The 
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third is adapted to engage the ring contact of the jack, and being in 
connection with the live side of the battery, causes a current to pass 
from this side of the battery through the ring contact of the jack 
and the coil of the cut-off relay back to the other side of the battery. 
The energization of the cut-off relay serves to open the circuit of the 
line relay, as already described, and this, when operated, extinguishes 
the lamp. 

One of the cord circuits is now shown in Fig. 2. In this the an- 
swering and calling plugs are shown at the extreme left and right- 
-hand portions, respectively, each having, as before said, three con- 
tacts, two of which, the tip and sleeve, are connected by wires shown 
in heavy lines, which form part of the talking circuit, and the third 
of which is connected through the supervisory signaling apparatus 
to the live side of the battery, as shown. The tip and sleeve sides 
of the answering plug are connected together through the two halves 
of one side of a repeating coil, between which is connected the com- 
mon battery. In the same manner the tip and sleeve strands of the 
calling plug are connected by the two halves of the other winding 
of the repeating coil between which is connected to the same battery. 

This repeating coil, and there is one of them for each pair of cords 
and plugs, has four windings, each having approximately 3330 turns, 
all of these windings being on the same magnetic core. It is evident 
that these connections allow direct current from the storage battery 
to pass out over the metallic circuits of the two connected lines to 
energize the transmitters. A fluctuation in the current flowing in 





FIG. 3.—DIAGRAM OF CIRCUITS. 


either line will, however, by induction between the windings of the 
repeating coil, cause a corresponding fluctuation in the current of 
the other line. In this way conversation between two connected lines 
is made possible, it being by induction rather than conduction. 

In the sleeve strand of the cord of each plug is connected a super- 
visory relay, which is energized, as is readily seen, only while cur- 
rent is flowing over the line to which the corresponding plug 
is connected, i. e., while the receiver of that line is off its hook. 
These relays control the circuit of supervisory lamps by the illumina- 
tion of darkness of which the operator is enabled to ascertain the 
condition of the connected lines. On the right of this figure are shown 
the ringing and listening keys. The former is a device for switch- 
ing the alternating current generator into the circuit of the calling 
plug and its connected line; the latter connects the operator’s head 
telephone, which is shown in the center of the diagram, across the 
two sides of the cord, in order to enable the operator to communi- 
cate with either subscriber. 

The operation of this circuit and apparatus can best be understood 
by referring to Fig. 3, which shows two subscribers’ lines equipped 
as already described, connected by a cord circuit at the central office. 
Consider the line at the left to be that of the calling subscriber and 
that at the right the called. In the first place, the removing of the 
calling subscriber’s receiver from its hook illuminates the line lamp, 
which remains lighted until the operator answers by the insertion 
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of the answering plug into the answering jack. The operator, before 
inserting the calling plug into the jack of the called subscriber, must 
ascertain whether or not the line of that subscriber is already busy. 
This is automatically accomplished, for upon the touching of the tip 
of the calling plug to the ring contact of the multiple jack, she will 
get a click in her head telephone if the line is busy, and silence if it 
is free. If the line is free, she inserts the plug to its full extent, and 
presses her ringing key, which rings the subscriber’s bell. As soon 
as the calling plug is inserted the supervisory lamp, shown at the 
right-hand lower portion of the figure, will be illuminated, because 
its circuit will be completed from ground through the battery, 
through the 90-ohm resistance coil and the lamp; thence through the 
third strand of the cord, the test ring contact of the jack, and to 
ground through the cut-off relay. This current will not only illumi- 
nate the lamp, but will operate the cut-off relay of the line called for 
as well. As soon as the subscriber of this line responds, he will close 
the circuit between the two sides of his line and thus allow current to 
pass over the line to operate the transmitter. This current will pass 
through the supervisory relay, which will then be operated to close 
the low-resistance shunt about the lamp and thus extinguish it. Both 
lamps are now out, and the operator pays no further attention to the 
connection until she sees one or both of the supervisory lamps again 
lighted. The corresponding lamp will be lighted when one or both 
of the subscribers hang up their receivers, which act will, by opening 
the circuit of the line, cause the corresponding supervisory relay to 
let go of its armature and thus remove 
the shunt about its lamp. When both 
lamps are thus lighted, the operator 
knows that the connection is no longer 
desired, and without further inquiry 
pulls down the plugs. 

It is evident that any fluctuation in 
the resistance of the current of a trans- 
mitter at one subscriber’s station will 
cause a corresponding fluctuation of the 
current flowing in the line, and this 
fluctuation will pass through the two 
windings forming one side of the re- 
peating coil, which will act inductively 
on the two windings forming the other 
side of the repeating coil and produce 
a corresponding fluctuation in the other 
line. This latter fluctuation will pass 
through the secondary winding of the 
induction coil and the transmitter at 
the subscriber’s station, and induce a 
corresponding fluctuation in the local 
circuit containing the receiver and the 


condenser. 
One of the functions of this local 
circuit, which has already been 


referred to, is that of putting the re- 

ceiver in inductive’ relation to 
the line without subjecting it to the passage of direct current through 
it, which circumstance might tend, if the receiver were connected 
up the wrong way, to demagnetize its magnets. This local circuit is, 
however, designed to accomplish still another result, this being the 
formation of a comparatively short path, through which the fluctua- 
tions set up by the transmitter may more readily pass; in other words, 
it is supposed to act as the local circuit of a sort of a booster to the 
outgoing telephone currents. The fluctuation in current caused by 
the transmitter pass through the condenser and primary winding 
of the induction coil, and thus induce on the secondary, which is in 
the line, fluctuations which tend to increase the fluctuations directly 
produced in the line by the transmitter. 

So far, only such means have been described as would admit of 
the connecting of two subscribers whose lines terminate in the same 
exchange. Where several offices are used in the same system, the 
connections between subscribers in different offices are, as has al- 
ready been pointed out, made by trunk lines extending between the 
offices. These trunk lines are spoken of as outgoing or incoming, 
according to which end of them is referred to. Thus an outgoing 
trunk line at one office would be an incoming trunk line at another. 
The distinction is obvious. The outgoing trunk lines usually termi- 
nate in jacks, in the regular sections of the multiple switchboard, 
while the incoming trunk lines usually terminate in plugs and cords 
and special apparatus, arranged at special incoming trunk sections. 
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which sections are provided with multiple jacks in the same man- 
ner as the regular sections. 

In Fig. 4 I have shown the circuits of a trunk line. The outgoing 
end of it at one office being shown at the left of the dotted line, 
while the incoming end, with its accompanying apparatus, is shown 
at the right. This circuit is somewhat complicated and will be better 
understood in connection with Figs. 5 and 6, which show a subscriber 
in one exchange connected through the local cord circuit at that ex- 
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FIG. 4.—DIAGRAM OF TRUNK LINE AND CORD CIRCUIT. 


change, and a trunk line with a subscriber at another exchange. As- 
suming that the subscriber at the left has sent in a call, the operator 
at one of the regular sections of the switchboard will answer it in the 
ordinary way by inserting a plug into the answering jack, and hav- 
ing learned that the connection desired is for a subscriber in another 
exchange, she presses her order wire key and communicates over the 
order wire with the incoming trunk operator at one of the incom- 
ing trunk sections of the branch exchange. The incoming trunk 
operator repeats the order and gives the number of an unused trunk 
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receiver from its hook. When he does this, the current from the 24- 
volt battery or from the ringing generator, whichever happens to be 
in circuit, passes through the primary magnet of the ringing key, and 
trips the latter into its normal position. By this means the bell of 
the subscriber is rung at intervals until he responds without any 
further attention on the part of the operator. 

The insertion of the trunk plug into the jack of the called sub- 
scriber’s line allows current to flow from the battery through the test 
relay and disconnect lamp, shown at the extreme lower right-hand 
portion of the figure, and thence through the cut-off relay to ground. 
This does not light the disconnect lamp, because that lamp is al- 
ready shunted by the armature of another relay contained directly 
in the trunk line circuit, this latter relay having been operated by 
the insertion of the plug into the trunk line jack at the other ex- 
change. As soon as the ringing key is tripped, the current from the 
battery at the incoming end of the trunk line flows through the metal- 
lic circuit of the subscribers’ line to furnish current for talking. 
This operates the supervisory relay in the incoming cord circuit, and 
puts a ground on the sleeve side of the cord circuit at the first office, 
thereby operating the calling supervisory relay at that office, and this 
shunts the corresponding supervisory lamp and extinguishes it, thus 
showing to the regular operator at the first office that the subscriber 
has responded. As soon as the subscriber called for hangs up his 
receiver, the supervisory relay at the incoming trunk section !ets 
go of its armature and removes the ground from the sleeve side 
of the trunk line. This causes the calling supervisory relay at the 
first office to let go of its armature and remove the shunt from 
around the corresponding lamp. When both lamps of the regular 
pair of-cords at the first office are lighted, the operator at that office 
pulls down the connection. By thus removing the calling plug from 
the trunk jack, current ceases to flow in the trunk line relay at the 
second office, which removes the shunt from the disconnect lamp at 
that office and allows it to be lighted for the first time. This is a 
signal for the incoming trunk operator to disconnect. 

It will be seen from the above circuits that when two subscribers 
are connected over a trunk line, they are under the control of the 
originating operator. The disconnect signals from both subscribers 
go direct to this operator, and it is not until she has pulled down this 
connection that the disconnect signal is given to the operator at the 











Fics. 5 AND 6.—DIAGRAM OF TRUNK LINE CiRcuITs. 


line to the operator at the first exchange. The incoming trunk oper- 
ator at the second exchange then tests the line in the ordinary way 
with the trunk line plug, and if it is found free, she completes the 
connection by inserting the plug in the multiple jack of that line. As 
soon as this operator completes the connection, she sets the automatic 
ringing key, shown just to the left of her plug, which locks in the 
ringing position, because its controlling relay is not operated. The 
ringing generator is provided with an interrupter, each revolution 
of which switches the ringing current on to the line for one second 
and the 24-volt battery on to the line for five seconds. Thus the sub- 
scriber’s bell rings for one second of every six until he removes his 


other exchange. The later operator has no means of listening in 
on the circuit. 


The Society for the Promotion of Engineering 
Education. 


This society will hold its ninth annual meeting at Buffalo, N. Y., 
on June 29, July 1 and 2. These dates immediately follow those of 
the convention of the American Society of Civil Engineers at Ni- 
agara Falls. Mr. Henry S. Jacoby, of Cornell University, is secre- 
tary of the society. 
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Electricity in the Sandwich Islands. 





By F. E. Grain, 


FIRST visited the Sandwich Islands in 1899, at a time when the 
I city of Honolulu was filled with troops enroute to the Philippines. 

I carefully investigated electrical affairs and found that the 
-progress made was not very marked, although electric lights and 
power plants had been installed. The city was liberally lighted with 
-electricity and promoters were then introducing plans for the devel- 
-opment of the electrical business by establishing electrical street car 
lines, putting bells into homes, adopting electrical fans, heating de- 
vices and the like. This advancement has been steadily in progress, 
until to-day, when the islands were visited again by your corre- 
spondent, it was discovered that not only electric lights were in 
service to a larger extent than ever before, but electrically driven 
vehicles were in use, devices for heating by electricity could be found, 
while electric bells, the telephone and the telegraph had made ex- 
-ceedingly good headway. 

I interviewed some of the leading officials of the city of Hono- 
lulu, and also spoke with mine owners and proprietors of manufactur- 
ing properties in the interior. All of the people of the tropics like 
the electric light. For many years they have been obliged to use 
the petroleum oil or candle light, both of which are productive of 
heat to such an extent that a person cannot very well sit in a room 
-or office in the evening lighted in this manner without suffering from 
the heat. Along the coast lines of the group which can be reached 
by wires, and which are subject to shipping, electric lights in signal 
towers and lighthouses have been liberally provided. I know that in 
coming into the harbor of Honolulu at night that I saw electrically 
lighted stations along the coast lines for many miles. When I was 
here before, only main thoroughfares of Honolulu were lighted by 
electric lights. Now even the remote streets are thus lighted. Be- 
sides this, circuits have been run to the suburbs and to adjoining 
towns, so that the entire island on which the city is situated is well 
illuminated at night. The stores of the city have long since put in 
electric lights. They believe in plenty of light and in advertising 
with electrical signs. During an evening patrol of the streets on 
which the leading mercantile houses are located, one will observe 
very many colored electrical signs of neat design. The mechanical 
advertising devices are in most instances made here, and I visited 
one shop in which the workmen were very busy applying mechanisms 
to advertising signs for the merchants of the city. 

I took occasion to visit a number of the machine shops, woodwork- 
ing establishments, foundries, brick works, cork cutting shops and 
mills of all sorts, and although in most cases the capacity of the 
works is small as compared with what we are used to seeing in 
America, the owners have taken the precaution to put in electric 
lights. The manufacturers of the country have not had the advan- 
tage of good power and transmission facilities and machinery and 
furnishings of all kinds are short in supply. The result is that 
the shops and mills are small, lacking in power mechanisms, poorly 
furnished with modern machinery and fittings, but still fairly well 
lighted. It looks strange to see great, white lights burning in little 
one-horse manufacturing apartments in which the machinery is 
small, often crude and sometimes entirely absent. Electric lights 
have also been installed quite freely in the houses of the richer 
classes. I visited some of the houses of the aristocracy and ob- 
served the neat arrangements of lights. Everybody lives outdoors 
in these climes, and the lights in some cases were arranged for both 
the interior of rooms and the exterior, so as to throw light on porches, 
grounds and perhaps street fronts. This is arranged by cutting 
through the walls of the building and inserting glass globes in the 
masonry or woodwork. The globe fills the space, and when the light 
is furnished for it and lighted the reflection is, of course, cast both 
ways. 

I found that considerable demand prevailed throughout the tropics, 
and especially in Honolulu, for electrical heating and cooking de- 
vices. It may seem strange that heating apparatus is needed in the 
tropics, but there are times when storms occur and when for special 
reasons heating devices are needed, that some sort of a stove is con- 
venient. Several dealers in electrical supplies informed me that they 
had had calls for electrical cooking apparatus. The application of the 
electric stove to the sub-tropics is, of course, feasible, for it is in hot 
climates that such a stove can be used to the best advantage. The 
present custom of cooking involves the use of stoves, furnaces and 
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devices constructed by hand from stones or clay. The higher classes 
use imported stoves or oil burners, while at the houses of the middle 
and lower classes the writer saw some very curious cooking appara- 
tus. Some of it is nothing more than several flat stones arranged 
in such way that a fire can be made between them and the portions 
to be cooked are placed above. These stones get heated and retain 
the heat for a long time, producing discomfort in the houses. If 
electrical heating and cooking devices were sent to the agents in 
Honolulu, it would be found that:a good demand would prevail very 
promptly. There are no such stoves in the stores now, but I was told 
that some would be secured and advertising literature distributed 
concerning the same upon arrival. 

The Hawaiians seemed to me to be especially interested in new 
inventions and improvements in electrical lines. I know that in 
cases where electrical bells have been put in, the members of the 
household are extremely proud of the same. I had occasion to call 
upon a family, and as I approached the house I observed that the 
enitre family which was seated on the porch entered the house when 
they saw me approaching. I wondered at this, until I was told later 
on that they did this so that their visitor would have to use the 
new system of electrical bells which had been put in. I am informed 
that when the bells are first installed, the members of the household 
amused themselves by ringing the bells continuously for hours at 
a time. Electricians who put in bells tell me that they can get 
plenty of orders by canvassing the districts. There is considerable 





JAPANESE ELECTRICAL WORKMEN IN HAWAII, 


room here for the establishing of electrical supply houses and shops 
for working in this line. 

As in most of the tropical cities and towns, the street railway of 
Honolulu is not yet what it ought to be to keep up with other im- 
provements of the city. I had already found that the street rail- 
way of Manila was poorly equipped and totally incapable of ac- 
commodating the traffic. An electric line there would be a fortune 
to its owners, as would a line in Iloilo. At Nagasaki, Japan, and 
other points in the Far East touched by myself, the need of elec- 
tric street railways was very evident. In Honolulu, an electric line 
fitted out the same as our roads in America, would earn rich divi- 
dends for the stockholders. At present the cars are old, stuffy and 
far too small for service. But they could not be any larger and be 
drawn by the little horses here. The tracks are small and in bad 
form and would have to be renewed for electrically driven cars. The 
roads, however, are in fair condition for the operation of an elec- 
trical road. One of the principal drawbacks which I found in 
Nagasaki, Manila and parts of Iloilo was that the streets were too 
narrow and the roads hardly suitable for electric lines unless con- 
siderable work is done. Buildings would have to be torn out in 
some squares to give room enough to get a car around a corner, so 
narrow are many of the streets. But in Honolulu there is plenty of 
space in nearly all of the thoroughfares. The pavement is also in 
fair order and would not need much repairing or constructing to 
get into shape for street cars. As to the patronage of a line of this 
sort in Honolulu, there is no doubting that it would pay well from 
the start. The traffic of the present road is beyond its capacity and 
the accommodations are very poor. If such a line were established, 
freight cars should also be put in, for it is a part of the road’s 
business to carry packages. I know that every time I rode on one 
of the little bob-tailed cars, the driver had to get down and help some 
market woman place her load of purchases on a rack arranged in the 
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front of the car. Freight all along the line is picked up. This 
freightage is charged for and usually at the rate of one passenger. I 
am of the opinion that there is an abundance of capital in Honolulu 
with which an electrical road and power station could be put in. 
The reasons for drawing these conclusions in this city are very similar 
to those of all other tropical possessions in which I have traveled 
recently. So many Americans and foreigners of other nations 
have come into the new possessions of America during the 
past two or three years, that modern customs and ideas of home are 
being introduced with rapidity. You would almost suppose some of 
these possessions in the Pacific to be American cities or towns be- 
cause of finding so many Americans and Europeans in them, and be- 
cause of the introduction of American ideas for running hotels, 
stores, commercial and general industrial industries. There are 
American hotels, shops, stores and works. everywhere, not alone here 
in the Hawaiian Islands, but in the Philippines and in Japan. Un- 
der these conditions it is not strange that there should be a need 
of electrical lights, roads and vehicles. I concluded that any one 
wishing to start an electrical street railroad in Honolulu would find 
it best to import some circular saws, planers, tie making machinery 
and general woodworking devices for operation by steam or water 
power, or if the plant is installed, by electrical power. The power 
station would, of course, have to be equipped with engines, boilers 
and other machinery by importing the same from America or other 
countries. 

For an electrical street road in Honolulu, water power can be em- 
ployed, as there are several locations where damming can be done 
and turbine wheels installed for developing the required power. It 
is probable, however, that the plant would be operated by steam 
power, and for this ptrpose there is an abundance of wood for fuel. 
Fuel is cheap. Not only can wood be cut and hauled to the fire- 
room at a cost that wotild*be about one-third the cost in America, 
but coal has been discovered, and if needed could be hauled to the 
furnaces. They say that the cost of this coal is ridiculously small 
for the reason that the natives employed at getting it out work for 
about 20 cents per day. The coal runs in leads which are broken, 
but which are taken up again after digging for a short while. The 
leads are followed in broken columns through the hills, and such 
coal as is secured is carted to the city of Honolulu. They have also 
located petroleum oil wells on one of the islands of the group, and I 
saw some of this oil in use in a furnace where they were running 
some lumber machinery. The boiler was 200 horse-power. The 
owners of the plant stated that the cost of generating the steam by 
this system amounted to about $1.50 per day for the 200 horse-power. 
Fuel is also plenty in the form of charcoal, for there are a number 
of charcoal plants in working condition, and the charcoal is brought 
to the consumers in sacks. I also saw some coke from gas works. 

Mention must also be made of the electrical vehicles which have 
been introduced in Honolulu during the past few years. I did not 
notice any motor carriages when I was here in 1899, but to-day I can 
see quite a number of horseless carriages running about the streets, 
nearly every one of which is of up-to-date pattern. Several of the 
machines I saw run by electrical power and the owners appear to 
be getting good results with them. The machines are evidently made 
for the tropics, for russet colored shades, like umbrellas, are provided. 
The entire machinery equipment is made with a view of use jn the 
tropics, where, as a rule, the roads are always dusty, and the bear- 
ings have to be protected, otherwise the fine dust will get into them 
and cut them. But in all of the tropical countries which I visited, I 
noticed little more dust than in America. There is hardly any need 
for bothering about the dust. In Honolulu I saw much less dust 
than often seen in the streets of American cities. 

What will necessarily interest the owners of electrical light plants, 
electrical equipping houses, electrical street railway line promoters, 
and users of electrical vehicles, is the matter of an electrical repair 
shop. 

There are no electrically fitted shops in the islands at present in 
which a specialty is made of repairing and constructing electrical 
machinery and devices. Nor is there any suitable electrical fur- 
nishing house. There is a great opening here for the establishing 
of a shop in which electrical devices of all sorts can be built and re- 
paired. There is also a grand chance for some one to open an elec- 
trical supply store. At present, if an electrical device of any descrip- 
tion is out of order, it is taken to the regular machinists, who may 
be familiar with ordinary mechanisms, but must experiment with 
the electrical apparatus before they can get it into running condi- 
tion; in fact, I know of many instances in which these machinists 
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have put an electrical device completely out of service through poor 
adjustments and careless handling. Electrical devices, as is known, 
cannot be trifled with with new hands, yet this is what is being done 
in the shops of Honolulu, in which the machinists are perfectly 
competent to repair farming machinery, pumps, waterwheels, sewing 
machines, printing presses, wagons and the like, but are unfamiliar 
with electrical motors anl dynamos and their fittings. 





Ganz Transformers and Transformer Switches. 





As illustrating European methods of transformer construction and 
regulation, we give below an account of several of the types of trans- 
formers made by Ganz & Co., of Budapest, Hungary, and of the 
automatic transformer switches made by the same firm: 

The core of a 300-kw single-phase transformer is shown in Fig. 1. 
The type illustrated is constructed for a frequency of 25 periods, 5000 
volts primary and 430 volts secondary. The core is composed of two 
circular columns of laminations connected at the top and bottom by 
horizontal laminations, thus forming a simple magnetic circuit. The 
base is in two parts, held together by screws, and encloses the lower 
part of the transformer core. The cast-iron part holding the upper 
part of the transformer is secured to the base by two forged iron 
rods. The primary coils are mounted directly on the iron core and 





FIG. I.—IRON CORE 300-KW SINGLE-PHASE TRANSFORMER, 


are surrounded by the secondary coils, space being left for air cir- 
culation. The core is also provided with spaces for air circulation. 
The secondary coils are made of copper bars of 25 mms area. By 
arranging the coils in the above manner, the stray field is reduced 
to a minimum, and the primary coils, being entirely surrounded, are 
inaccessible to touch. By using artificial ventilation from a 1-hp 
centrifugal blower, the temperature does not rise more than 25 C. 
above the surrounding air when the transformer is loaded with 300- 
kilovolt amperes. The transformer weighs 8800 lbs., and has an ef- 
ficiency at full load of 98.3 per cent. 

Figs. 2 and 3 show a 15-kw single-phase transformer wound for a 
primary voltage of 2910, and a secondary voltage of 105. Fig. 3 
shows a three-phase, 30-kw transformer for a 220-volt circuit, the 
secondary giving 200 volts. The primary and secondary windings 
are placed alternately. The entire weight of this transformer is 
1760 Ibs. 
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The Ganz Company makes an “Arc Lamp Divisor,” or balance 
coil, which is in form a monophase transformer, but with a single 
coil placed on the middle part of the magnetic circuit. The coil is 
divided into three parts, each with the same number of windings, 
so that on a 105-volt circuit each part will have a voltage of 35, or 
sufficient to feed a single arc lamp. By this means three arc lamps 
may be operated entirely independent of each other and can be 
switched in or out singly. The main advantage of this apparatus is 
that it secures the independence of the arc lamps and makes the use 





FIG. 2.—I5-KW SINGLE-PHASE TRANSFORMER, 


of series lamps possible without any appreciable loss of energy, which 
advantages cannot be secured if connected with 105-volt mains with 
resistance or a choking coil in circuit. The loss of energy in such a 
coil amounts only to 20 watts, being that required for magnetizing 
the iron core. Even in the most unfavorable case of one arc lamp 
of 12 amperes burning, the consumption of energy is only 4.8 per 
cent larger than what it would be if the lamp were fed direct with 
35 volts. 

The Ganz Company manufacture two automatic transformer 
switches, one for use with a single transformer and another for use 
with a group of transformers. The first mentioned switch, shown in 
Figs. 5 and 6, serves the purpose of reducing to a minimum auto- 
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The secondary coil of the auxiliary transformer is switched in 
series with the working secondary circuit, and also with four elec- 
tromagnets of different numbers of turns, as shown in Fig. 5. If 





FIG. 5.—DIAGRAM OF SWITCH CONNECTIONS. 


a receptive device is cut into the working circuit taking a small 
current, then the electromagnet having the greatest number of wind- 
ings, M:, overcomes the action of the balance weight, thereby short- 
circuiting the primary as well as the secondary coil of the auxiliary 
transformer—the working transformer, consequently, receiving the 





FIG. 6.—SCHLATTER SWITCH SYSTEM FOR TRANSFORMER. 


full working voltage. If the secondary current reaches .25 ampere, 
then the electromagnet M:; having a less number of windings will 
operate and short-circuit the magnet M,; and finally, at 15 amperes 
the electromagnet M; having the least number of windings, comes 
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FIG. 3.—18-KW SINGLE-PHASE TRANSF. FIG. 4.—30-KW THREE-PHASE TRANSF, FIG, 


matically the magnetizing current in a single-phase transformer dur- 
ing the period of no-load. 

As is well known, though the magnetizing energy of a transformer 
is relatively small in amount, it is, nevertheless, a considerable item 
in the aggregate on a 24-hour circuit. The principle upon which this 
latter apparatus rests is that upon the breaking of the secondary cir- 
cuit of a transformer, the primary coil of a small auxiliary trans- 
former is automatically switched in series with the primary of the 
transformer by the action of a balance weight. The core of the 
auxiliary transformer is of such dimensions that it requires very lit- 
tle magnetizing energy. 


7.—SCHLATTER SWITCH SYSTEM 
into operation and short-circuits M2. In addition to the above elec- 
tromagnets there is a fourth one, Ms, having a great number of wind- 
ings, which is in series with a 100-volt, 50-cp incandescent lamp, and 
connected with the 50-volt terminals of the working transformer. 
This magnet follows M, in operation and serves to prevent the cur- 
rent impulses, which otherwise would occur in the secondary circuit. 

The Schlatter switch used in connection with transformer groups 
is shown in Figs. 7 and 8. In such groups one transformer is al- 
ways in circuit while the others are automatically switched in or out 
according to the requirements, so that during the period of small 


load only one transformer is consuming energy. The switch is 


FOR TRANSFORMER GROUPS. 
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composed of a double-armed lever, S, provided with a balancing 
weight. The weight tends to keep the secondary coil of the trans- 
former out of circuit while the electromagnet, M, tends to overcome 
the influence of the weight and to switch in the transformer coils. 
If the load of the secondary circuit is greater than the capacity of 
the transformer, then the electromagnet overcomes the influence of 
the weight, and when the second transformer becomes fully loaded, 
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FIG. 8.—DIAGRAM OF SWITCH CONNECTIONS. 


then the third unit may be switched in. Part of the details of the 
cut relate to mechanism for obviating vibration of the lever S at the 
moment when it switches into circuit. The illustrations represent 
a single switch for a transformer of 2.5 kilowatts, and a group 
switch for two such transformers. 
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Submarine Signaling by Telephony. 





From time to time note has been made in these columns of the 
work of Dr. Elisha Gray and his associate, Mr. A. J. Mundy, in the 
development of a new method of coast and deep-sea signaling. We 
are indebted to Mr. Mundy, of the Gray Telephone Company, for 
details of recent tests made in Boston Harbor and vicinity, the 
results being very satisfactory to the officials who tested his in- 
vention as elaborated by Dr. Gray. The tests have been made on 
board the “Seabell,” whose exterior and interior are illustrated in 
Figs. 1 and 2. This boat was designed and built for the purpose. 
She has a well-hole cut in the center of the hull, through which the 
bell is lowered with apparatus for ringing it electrically. A 6-hp 
gasoline engine drives a small dynamo. The bell is lowered into 
the sea through the well-hole to any desired depth by a windlass, 
and an electrical mechanism enables the operator to ring the bell 
continuously as a church bell is tolled, or to sound any desired num- 
ber of strokes at will. Hence, one can send intelligible messages if 
each letter of the alphabet be represented by a given number. Ona 
keyboard similar to that of a typewriter the inventors have grouped 
seven keys connected by wires from the dynamo to a commutator 
operating the bell. On a tablet, in front of the keyboard, the letters 
of the alphabet duly numbered are shown, enabling an operator, 
either on shipboard or ashore, to send any desired message. The 
message, “All well here,” for example, would be sent in this way: 

£2 2 ALS t. wees 2 BASS 6h 

I2-I2-I2 22-33-33 12 51-21-33-33 I2 15-2I-32-21 12-12-12 

Instead of suspending the bell from a vessel, it may be hung from 
a buoy and permanently anchored under water at any depth desired, 
and at varying distance from the shore. In such a case, the current 
for operating the clapper would be brought to the bell from the 
shore by a light submarine cable. 

The picking up of submarine sounds is equally effective. Messrs. 
Gray and Mundy experimented with a great variety of receivers oper- 
ated pneumatically, electrically and mechanically. The simplest 
mode of hearing such submerged bell signals on board ship is to go 
below into the hold of the vessel, as close to the keel as possible 
without any apparatus whatever, and simply listen. At a distance 
of a mile or more the sound of the bell may be distinctly heard by 
the unaided ear, and is recognized just as any local sound might be. 
Placing one end of a wooden rod against the skin of the ship, the 
other end being held against the ear, the sound is heard at even a 
greater distance. A common tin ear-trumpet, screwed onto the end 
of a piece of gas pipe, the mouth of the trumpet being sealed by a tin 
diaphragm, and submerged 6 ft. under water, enables the observer, 
at the upper end of the pipe, to hear the submerged bell at a distance 
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of three miles. For greater distances an electrical receiver has been 
devised by means of which the bell has been heard distinctly a dis- 
tance of 12 miles. The submerged end of this receiver may be low- 
ered over the side of the ship, or attached to it on either side of the 
bow, under the water line, like a pair of ears. 

The submerged portion of the receiver is connected by wires to a 
telephone receiver, which may be carried to any part of the ship. 





FIG. I.—THE SEA BELL. 


Professor Gray, before his death, devised an improvement for the 
electrical receiver by means of which a large gong will be rung auto- 
matically on the ship, whenever the submerged bell is rung. That is 
to say, the gong rings sympathetically, following the bell, stroke by 
stroke. 

Mr. Mundy has invented recently an ingenious method by means 
of which a ship coming in from the open sea may find her way 
straight to the entrance of a harbor by simply feeling her way along 
until she finds herself in any position where the sounds from two 
bells, one on either side of the entrance, are heard simultaneously on 
board ship. These bells are placed at equal distances from the en- 
trance and are rung by cable connection at precisely the same instant. 
As sound travels at a fixed speed in the water (just as it does in the 
air), the vessel must be equi-distant from the bells in order to hear 





FIG. 2.—INTERIOR OF THE SEA BELL. 


them simultaneously. The bells have different pitches, so that if the 
navigator hears the higher toned bell first, he knows he is somewhat 
nearer to it than to the lower toned bell, and therefore somewhat to 
the north of the straight line shown on his chart which leads directly 
to the mouth of the harbor. If, on the other hand, he hears the 
lower toned bell first, he knows he is south of this charted line. The 
length of the time interval between the two sounds will give him an 
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approximate idea of about how far away he is from this charted line. 
Thus guided, he bears either north or south, until he reaches this 
line where the two bells are heard simultaneously, and then his chart 
tells him the exact course by the compass to the mouth of the harbor, 
which he can maintain and verify by keeping the sound of the bells 
in simultaneous relation. This system does not require the use of 
the Gray receiver, but both methods can be employed. 

A further elaboration of this principle, of “acoustic triangulation,” 
is effected by the addition of a third bell placed in triangular rela- 
tion to the other two. 

Among those who have witnessed recent trials of this ingenious 
“wireless” system are Admiral Higginson, chairman of the United 
States Lighthouse Board; Naval Constructor Baxter, Colonel Stan- 
ton, U. S. A., and Constructor A. P. Nazro, the lighthouse inspector 
of the district. Captain L. Bayly, R. N., has been sent by the British 
Government to inspect and report, and the Canadian Government is 
also having the apparatus tested. A German engineer of high stand- 
ing is also in Boston this week to make an inspection of the system. 





The Trolley in Cuba. 





An interesting dispatch to the New York Evening Post of recent 
date from Washington, says: 


How Sir William Van Horne has been able to prosecute his rail- 
road enterprise through Cuba in defiance of all the precautions taken 
by the Administration and Congress to prevent the grant of fran- 
chises was revealed by Sir William to Secretary Root, in an inter- 
view arranged by the Secretary for the purpose. 


The Van Horne undertaking rests, not upon the suspended general 
franchise law of Cuba, which, in its clauses relating to railways, pro- 
vided means for condemning lands for rights of way, stations, side- 
tracks, etc., by the assertion of eminent domain, but upon a special 
enactment, still in full operation, permitting the owner of land to 
construct railroads on it without any one’s interference. This was 
designed originally for the convenience of the sugar and tobacco 
planters to expedite the movement of their crops; under it they have 
built many short lines through their own premises. 


Sir William has therefore bought, or is now buying, whole farms 
contiguous to each other, and along the route of the trunk line 
which he has planned from one end of the island to the other. In 
this manner he has secured his right of way far more expeditiously 
and probably with not much more expense than if he had gone 
through the usual process of condemnation for every mile of the way. 
Moreover, every Cuban municipality has authority, still operative, to 
grant rights of way through and over its streets, and Sir William 
has taken advantage of the fact to extend his lines into the towns 
along the route. The municipal officers seem anxious to meet him 
half way, the people having risen to the notion that their future wel- 
fare depends upon their having direct access to this great artery 
of the island. 


In short, there is just one way open to the United States Govern- 
ment to interfere with the Van Horne railroad programme. As the 
rails pass from one plantation to another, they must cross, for the 
most part, over public highways, which are not under local control, 
but are treated by our Government as military roads. To cross 
these it is necessary to have a written permit from Secretary Root. 
The Secretary has authority to grant a revocable permit, a very 
different thing from the investment of a permanent right like a fran- 
chise. Thus far the Secretary has declined to say whether he will 
grant such permits; the matter has not yet reached the stage where 
his final decision is necessary. It is realized here, however, that if 
they are once granted and trains are running, they will never be re- 
voked, for the Cuban populace will insist upon their remaining in 
force. 

While the pigeon-holes of the War Department are becoming 
stuffed with petitions and applications for railroad franchises, signed 
and pressed by Yankees, who boast of their “enterprise,” the British 
subject has skipped in under everybody and bought up about every- 
thing worth having. It is understood that he has acquired this con- 
trol, at an average of not more than $8 an acre for the plantations, 
while the municipalities have granted the right to enter the towns 
and villages without exacting a penny in return—sometimes, indeed, 
offering a bonus, when there has been a fear that some place would be 
overlooked on its own merits. 
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By Dr. Louis BELL. 


HE practical problem of adequately lighting the streets of a city 
is one which requires the local data for its solution. The 
amount and distribution of streets and the needs and distribu- 

tion of the population are the controlling factors in the matter, and 
obviously these vary greatly from place to place. Then, too, the cost 
of lights and the funds available for the purpose depend on local 
conditions. In particular, the price of lights varies so much that 
it is difficult even to strike an average. Few topics offer less chance 
for certitude or are more unsatisfactory to investigate. It makes a 
great difference whether full arcs or half arcs (so-called) are in 
use, or incandescents, or Welsbachs, also whether the lights are 
burned all night and every night, every night until midnight or on 
“moonlight schedule,” that is, on all nights and at all hours of the 
night when there is not clear moonlight. In large cities the ten- 
dency is toward the most powerful arc lights burning every night 
and all night, supplemented by incandescent lamps and by gas burn- 
ers. In smaller cities and towns the smaller arcs are apt to be used, 
burned either on moonlight schedule 01 until 12 or 1 o'clock. 

In the latitude of the Northern United States “all night and every 
night” public lighting usually means from 3800 to 4000 hours of light- 
ing yearly, according to the treatment of twilight and dawn, and the 
weather. The moonlight schedule is carried out with various slight 
modifications, and evidently depends considerably upon the weather, 
but in practice it amounts to not far from 3000 hours per year, while 
lights run from dusk to midnight, or I a. m., usually will burn 2000 
to 2200 hours per year. All night and every night lighting is, of 
course, the thing to be desired, but if economy is necessary, places of 
moderate size can be very satisfactorily lighted on a liberally admin- 
istered moonlight schedule. 

As between “full” and “half” arcs, the advantage economically 
lies, on the whole, with the former, provided the same total illumina- 
tion is to be obtained in each case. The following table gives the 
spacing in feet required, for various radiants on an assumed minimum 
illumination of 0.02 candle-foot at a point midway between lights: 


Distance Lights 

Kind of Light. between lights. per mile. 
6.6-ampere enclosed D. C. arc.... 340 15 
g.6-ampere open D. C. arc........ 315 17 
6.6-ampere. enclosed A. C. arc.... 275 19 
6.6-ampere open D. C. arc........ 260 20 

50-cp incandescent lamp, electric 

(or mantle burner) .......... 100 53 


The relative expense of lighting by these various radiants depends 
greatly upon circumstances not to be predicted. The price charged by 
lighting companies for public lighting is simply whatever the com- 
munity will stand. 

The relations between lighting companies and municipalities are, 
in most cases, mutually predatory. The former having acquired and 
utilized a public franchise can, in a measure, hold the streets against 
competition and maintain prices at the highest point that can be 
juggled through the city government without public scandal. The 
latter, through the earnest efforts of its practical politicians, can 
worry and threaten the former into yielding up a substantial annual 
rake-off in the form of jobs for heelers, contributions to campaign 
funds or plain cash. Occasionally simple and decent business rela- 
tions are maintained. 

The prices actually charged for public arc lights burned all night 
and every night range very widely, but usually between $75 and $125 
per lamp per year. The former price is seldom reached or dis- 
counted, save in stations operated by water power or under very 
strong competition, and even then generally only for “half” arcs. 
The latter price is seldom exceeded, save where underground dis- 
tribution is demanded or in case of very scattered service. Incan- 
descent lamps of 50 candle-power, or thereabouts, usually bring $30 
to $35 per year, and the former figure is a common one for mantle 
burners on the gas system. For equal minimum intensity of illumi- 
nation there is not much to choose between the several illuminants 
at the prices mentioned, the choice between them being due to suita- 
bility. At the same total cost, however, the arc lights give a consid- 
erably higher average illumination, and experience shows that on the 
whole the arcs which have to be inspected at frequent intervals for 








720 





the purpose of trimming are kept nearer their point of maximum 
efficiency than either incandescents or gas burners. 

The real cost of public lighting is, of course, immensely variable, 
since amount and price are both variable. In the average New Eng- 
land city most of the lighting is by arcs,and there is an average of 
one arc for each 175 to 200 inhabitants. The total cost of public 
lighting is frequently from 75 cents to $1 per inhabitant, and some- 
times rises to $1.50, and even to $2 per inhabitant. It is, therefore, 
no inconsiderable item of public expense. 

Whether street lighting should be done by contract with a cor- 
poration or directly by the municipality is one of the mooted ques- 
tions of economics. In theory, it would seem that such a public 
service should be done by the city or tuwn itself on the same princi- 
ple that all towns own their sewerage systems and most of their 
water works. But while experience seems to have shown that pub- 
lic water works are in every way desirable the same cannot be said 
of gas and electric plants. The arguments pro and con are about the 
same in each case, yet the average results seem to be different. In 
some municipal lighting plants, mostly small, the economic results 
have been excellent, in others they have been unmistakably bad. 

If a municipality could start in de novo and erect its complete 
lighting system according to the best modern practice, and run that 
system anything like as economically as it would be run by a private 
company, it could unquestionably do its public lighting at a great 
saving in the majority of cases. But it can rarely start and operate 
thus freely. It often is compelled to buy out the existing plant by 





FIG. I.—POLE TOP. 





FIG. 2.—BRACKET. FIG. 3.—OLD POLE AND BRACKET. 


law, generally at a price far larger than would suffice to erect a 
modern plant, for the art has been changing rapidly. It is lucky if 
a plant, old or new, can be secured without furnishing pickings and 
stealings for somebody, and in its operation the finger of the politi- 
cian is too often inserted for no honest purpose. 

In this matter of municipal plants statistics are even more utterly 
mendacious than usual, and conceal rather than disclose, the facts 
in the case. With respect to electrical plants at least, however 
owned, there is too often deliberate concealment or entire neg- 
lect of depreciation, both that due to wear and tear and the larger 
amount due to improvements in the art, so that from the books or 
reports it is almost impossible to figure the actual cost of furnish- 
ing the electrical energy. The matter may, on the whole, be summed 
up about as follows: If a municipality can both acquire a lighting 
plant and operate it at the ordinary current rates for apparatus, labor 
and material paid by private buyers and employers, it can effect a 
large saving in its cost of public lighting, but if the plant is touched 
by venal politics it will assuredly prove a costly failure. 
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Many improvements are possible in street lighting, but for the 
present the arc lamp must be the main reliance. At first thought the 
Nernst lamp would seem to offer advantages, but it does not readily 
lend itself to the distribution in series which is desirable in street 
lighting for the sake of economy. Improvements in mantle gas 
burners may bring them into a position of great usefulness, which 
they have not yet attained by reason of their rapid deterioration. 
But for the most part the electric arc is the most available source 
of light. 

Contracts for are lighting should never be drawn on the basis of 
a nominal candle-power. They should clearly specify the kind of 
arc to be installed, the amount of energy to be taken in each arc, and 
the kind of shades to be used. The nature of the fixtures should be 
specifically designated, whether pole tops, brackets, mast-arms or 
cross suspensions. These and the locations of the lamps should be 
designated by some one familiar with practical street lighting, fol- 
lowing the general line of the data which have here been given. The 
hours of lighting should be distinctly stated with rebates for failure 
to provide continuous light within these hours. Such rebates should 
be merely nominal for deficiencies up to, say, I or 2 per cent of the 
total hours of lighting and punitive on an increasing scale for 
greater deficiencies, 

The fixtures used for street lighting are of very various pattern, 
but fall into four general classes, pole-tops, brackets, mast-arms 
and cross suspensions. These have been, with the exception of the 
mast-arm in use for public lighting for a very long period, going 
back to the days of oil lamps and candles. The pole-top fixture is 
essentially a support for a lamp on the top of a post. In arc light- 
ing it is generally combined with a protecting water hood to shield 
the top of the lamp from the weather and also to shield sometimes 
the individual switch for short circuiting the lamp. Fig. 1 shows a 
typical pole top such as is often used for enclosed arc lamps. The 
side rods are placed edge toward the arc to obviate shadows and the 
whole affair fits neatly upon the top of the pole, the arc lamp hanging 
from an insulated hook within the hood. The obvious objection to 
pole-top fixtures, whether for arc lights or 
for gas lamps, is that the light must be on 
the curb, and does not light the street prop- 
erly. For open spaces where the pole can 
be out from the curb the pole tops work 
well and may be freely used. 

A very obvious modification is the lateral 
bracket carrying the lamp well clear of the 
curb, yet not so far out as to make it difficult 














FIG. 4.—MODERN TYPE OF POLE. FIG. 5.—MAST ARM. 
to trim the lamp from the pole without lowering it. Fig. 2 is a 
specimen of this class, which carries the lamp 2 ft. out from the pole. 
If longer than this the lamp should be supported by a rope and low- 
ered for trimming. Such brackets in verious forms have been in use 
for a long time, and a neat iron pole and bracket dating back some 
75 years is shown in Fig. 3. It might be copied to advantage even 
now. A somewhat analogous type of bracket has been introduced 
and very extensively used by the Boston Electric Light Company. 
It is a hollow casting, fitted to the top of a neat wooden pole, and 
permits the line wires to be carried within it clear to the lamp with- 
out exposing them. For underground service the pole itself may be 
hollow, thus entirely eliminating exposed wires. The lamp can be 
trimmed easily from the pole, and a cut-out is fitted in the slight 
expansion near the base of the upright part of the casting. Fig. 4 
shows this very neat and convenient fixture in outline. 

Mast-arms are really modified brackets lengthened so much as to 
bring the lamps nearly or quite to the center line of the street, and 
arranged usually to permit the lamp being readily lowered to the 
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street for trimming. Now and then the lamp is carried on a trolley 
which can be pulled in to the pole for trimming, but the preference is 
generally for the former plan. Fig. 5 shows a common form of mast 
arm fitted for lowering the lamp. The lamp is usually carried some 
14 or 15 ft. out from the pole, hence the truss form becomes neces- 
sary to secure the proper degree of strength and stiffness. 

Mast arms furnish, on the whole, the best means of carrying the 
light out over the street. They call for but a single pole at the curb, 
and put the light exactly where it is wanted, and hold it there 
steadily. They are far from beautiful, however, and from the esthetic 
standpoint the cross suspension is often to be preferred. This is a 
very old method of supporting lights, and consists merely of a rope 
stretched across the street and carrying midway a pulley from which 
the lamp is carried. Fig. 6 from an old French print, showing street 
lighting in Paris early in the eighteenth century, illustrates the prin- 
ciple as well as a more modern instance. To-day the rope is of wire 
strands and the lamp is an electric arc, but the rest has changed 
little, 

In ordinary cases the cross suspension requires a pole set at the 
curb on each side of the street, which, except at corners where the 
pole lines cross, is somewhat of an inconvenience. Sometimes a tree 
is used for one support, but the practice is not to be encouraged, 
since it is both bad for the tree and renders the lamp rather un- 
steady in a wind. When conditions permit cross suspension, how- 
ever, is a most useful and unobtrusive method of carrying the lamps. 





FIG. 6.—OLD CROSS SUSPENSION. 


In general, where there is an underground distribution, either of 
electricity or gas, pole top and bracket fixtures are most useful for 
ordinary purposes. Fixtures like Fig. 4 lend themselves very read- 
ily to artistic treatment either for electric lights or for mantle or 
regenerative gas burners. In streets thickly shaded by trees recourse 
must generally be taken to mast-arms or to cross suspension in order 
to put the lights where shadows will not be troublesome. Sometimes 
even incandescent lamps are carried in the latter manner, though 
being rather closely spaced they, like mantle burners, give fairly 
good results if placed alternately on each side of the street and 
bracketed clear of the curb. Generally, the lighting of a town will 
call into useful service all the ordinary types of fixtures, and an at- 
tempt to adopt a single standard form will lead to considerable em- 
barrassment in the effective lighting of certain localities. 





An Electric Haulage System for Ships in Nova Scotia. 





An interesting electrical installation of somewhat novel character 
has been made recently at Liverpool, Nova Scotia. It was devised 
for the purpose of hauling vessels out of and lowering them into the 
River Mersey, a distance of over 500 ft. on an incline having a grade 
of half an inch to the foot. Some years ago the Liverpool Marine 
Railway Company, Limited, had a slip of this kind in operation, 
whose motive power was horses. A framework carried two hori- 
zontal gears attached to which was a beveled gear with a vertical 
shaft projecting upward, and working on this were two long arms or 
sweeps. To these were hitched two or four horses traveling around 
on an upper platform, which was reached by a runway outside the 
building. This animal power was, of course, limited in its capacity, 
and extremely slow, it taking three to four hours to haul up a small 
vessel in the cradle. While the vessel was undergoing repairs, it 
was held from running back by a great dog in a ratchet. When the 
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work was finished it was the custom to knock out the dog and let the 
cradle go “by the run” back into the water. It is almost needless to 
say that this crude method soon wrecked the cradle and the track 
as well. The result was that the whole plant fell into disuse and 
decay. 

During the past year a new company was organized with the ob- 
ject of rebuilding and equipping the slip in an up-to-date manner, and 
when it came to the question of the best power it was decided to use 
an electric motor, there being, moreover, a lighting system in town 
driven by water power, from which the current could be obtained very 








FIG, I.—-LIVERPOOL MARINE HAULAGE SYSTEM. 


cheaply. A Stanley or S. K. C. 30-hp induction motor has been in- 
stalled, which will raise and lower ships of a burden up to 400 tons, 
over a track which is 600 ft. in length, in the remarkably quick time 
of 25 minutes. The equipment has so far proved a very economical 
and highly satisfactory investment. The motor is geared to a worm, 
which in turn operates a further train of gears, as illustrated in Figs. 
1 and 2 herewith. On the shaft of the large and last gear is a sprocket 
which engages an endless two-inch chain that hauls the cradle. The 
whole thing is as simple as possible. It will, of course, be under- 
stood that the gears and sprockets are within the frame and not out- 
side, and it may be added that the frame is much heavier than shown. 
It was fotind feasible to use much of the old gearing. The frame- 
work was set on a bed of concrete 3 ft. deep and fastened firmly into 
place by heavy rods running up through the concrete and frames. It 
also butts against the end of the slip, so that there is not the slightest 
chance for it to move. 

We are indebted for the data in regard to this interesting little 
installation, which it would seem might well be copied elsewhere, to 





FIG. 2.—INTERIOR OF LIVERPOOL HAULAGE PLANT. 


Mr. C. O. Foss, engineer of the Central Railway Company, Limited, 
of Nova Scotia, and to Mr. T. R. Bartling, the secretary and treas- 
urer of the Liverpool Marine Railway Company, Limited. 





Street Car Strike in Madrid. 





A dispatch from Madrid, April 25, states that a strike of the street 
car railroad employees is in progress in that city. No cars are run- 
ning, and the police are guarding the property of the company. 











of early boasts to the contrary, finds that enterprise no nearer 

completion than any of the other large expositions of the past 
ten years at a corresponding time. But a general review of the part 
electricity will play and the nature of the exhibits can be made now, 
leaving the statement of further details to the time when the progress 
of the exposition work makes them possible. 

In the preliminary announcements sent out by the management of 
the exhibition the statements were made that it-would excel all pre- 
vious enterprises of the kind (1) in’elaborate and beautiful lighting 
effects, using over 300,000 8-cp lamps; (2) in the splendor of its 
hydraulic ‘and fountain effects; (3) in exquisite horticultural and 
floral embellishments; (4) in original statuary and plastic ornamen- 
tation; (5) in the richness of its color decorations, all buildings to 
be tinted in beautiful and harmonious shades; (6) in the magnificence 
of its court settings, the court area being much larger than at any 
former exposition. The visitor must admit that all of these claims 
have been made good. It is with the first and second of these propo- 
sitions that the electrical and mechanical bureau under its chief, Mr. 
Henry Rustin, had to deal. Mr. 
Luther Stieringer, whose services 
have become invaluable in connec- 
tion with any exposition enter- 
prise by virtue of his long exper- 
ience in such work, has acted as 
consulting electrical engineer. 
The electrical features of the Pan- 
American Exposition have been 
more widely advertised than any 
other, which fact is sufficient proof 
of the important part they will 
play in the entertainment of the 
general public. Much might and 
will be written from a popular 
standpoint about the beautiful ef- 
fects that have been produced, but 
space requires that this article be 
confined mainly to a matter-of-fact 
statement as to how they are pro- 
duced. 

The most distinctive feature of 
the decorative lighting aside from 
the great amount of power so 
expended is the use entirely 
of 8-cp lamps. Arcs are used 


1a opening of the Pan-American Exposition at Buffalo, in spite 
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only for useful service lighting FIG. 
in the buildings and about the 
grounds. The selection of the 8-cp incandescent lamp as 


the standard for decorative lighting was because of a desire to sup- 
press as far as possible the individuality of each lamp and give the 
general effect that of areas rather than points of light. In this 
respect it marks the new era in incandescent lighting which seeks 
glow rather than glare. The place of honor among the buildings of 
the Exposition is occupied by the “Electric Tower,” 391 ft. high, built 
expressly for electric decorative effect. Its location can be seen on 
the accompanying map of the grounds. 

The general scheme of the main area lighting depends for its suc- 
cess on the arrangement of buildings with reference to the electric 
tower. There is a gradual increase of lighting beginning at the south 
end of the court, until it reaches a climax in the stately electric tower 
at the north end, where the lights are clustered the thickest. The 
number of lights and the quantity of light exceeds that of any other 
equal area before artificially illuminated, and as mentioned above, 
the light is evenly distributed. The results fully justify the expen- 
diture for light, as the effects are truly wonderful and beautiful, and 
of a kind never before seen. 

In the grand basin in front of the electric tower are 100 search- 
lights for use in connection with the fountains, but the main electric 


Electricity at the Pan-American Exposition 


A General Review of the Plans Executed and Under Way at Buffalo. 





I.—THE ELECTRIC TOWER. 








fountain is in the North Bay, as before explained. The fountains 
in the basin take 500,000 gallons of water per hour for their full 
operation. The fountain displays in the large court follow the same 
idea as the lighting and reach a climax in the basin below the elec- 
In the semi-circle around the “Fountain of Abundance,” 
a bed of beautiful flowers is to be illuminated so as to bring out all 


tric tower. 
their delightful colors. The lamps for this purpose will be con- 


cealed. 
Next im-immportance in electric decorative effect after the incandes- 


cent lighting of the main area and buildings must be mentioned the 
electric fountains. They are placed in an appropriate setting in the 
middle of North Bay in the southwest corner of the grounds. This 
body of water is 800 ft. wide by 900 long, and has wooded banks 
sloping to the shore. A better location from an artistic standpoint 
could not have been found. The island on which the fountain is 
located is 160 by 80 ft., and stands 10. ft. above the water level. The 
main geyser jet is designed to throw a 14-inch stream 250 ft. high. 
Around the central jet are 102 fountain orifices and 22 holophote ori- 
fices. The 22 searchlights used under the latter were made by Bogue 
of New York, and are 22-ampere 
arcs. The pumps for the foun- 
tain are electrically operated and 
located under the fountain deck. 

Among other spectacular ef- 

fects which are being prepared 
signaling by searchlight from the 
electric tower to Niagara may be 
mentioned. The plan will serve 
as an object lesson to the public 
of how searchlight signaling is 

done in the army. A 30-inch 8o0- 
ampere projector of General 
Electric make is being put up for 
the work at the 360-ft. level of 
the electric tower, and another 
will be put at Observation Tower 

in Niagara Falls. The installa- 

tion of a searchlight at such a 
height with clear country around 
will give unusually good oppor- 

tunities for studying its effects at 

a distance. In this connection 
may be mentioned the lighting of 

Niagara Falls themselves by 
searchlights placed on the banks 
during the Exposition. The pre- 
liminary experiments are reported 
to have been most satisfactory, and visitors to Niagara at night can 
hereafter enjoy something unknown to former generations. The il- 
lumination of the horseshoe fall from Falls View station on the 
Michigan Central was first successfully accomplished March 22 last. 

At present writing it seems likely that Pan-American visitors will 
have an opportunity to see high-voltage discharge effects put to prac- 
tical use as spectacular attractions. Paul M. Lincoln, of the Niagara 
Falls Power Company, and C. E. Skinner, of the Westinghouse Com- 
pany, have designed apparatus for producing artificial lighting and 
storm effects in connection with electric signs, which will probably 
be used somewhere around the Exposition. 

Electrical energy for the Pan-American Exposition is derived 
from three sources. One of them is a sub-station supplied from 
Niagara Falls, the other two are power plants on the grounds. 

The Niagara sub-station, known as power plant No. 1, and so 
marked on the map accompanying this article, is in the northwest 
corner of Electricity Building. This is to be used entirely for dec- 
orative lighting about the grounds. It has an output of 4500 kilo- 
watts, and contains 18 250-kw General Electric air blast transform- 
ers, with a nineteenth in reserve. These receive current from the 
Niagara Falls high-tension transmission line at 11,000 volts, and 
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deliver it to the distributing mains for the grounds at 1800 volts. 
This is 25-cycle current, but as the decorative lighting which it sup- 
plies is all incandescent and there are no arcs on the circuits, it 
serves the purpose as well as a higher frequency. The magnificence 
of the decorative lighting can easily be imagined when it is consid- 
ered what an enormous amount of energy is being spent on it. One 
feature of considerable interest from an engineering and esthetic 
standpoint, is the introduction of a water rheostat into the high-ten- 
sion mains supplying the sub-station, for the purpose of bringing all 
the decorative lights on the grounds up to candle-power slowly (in 
about 80 seconds), and shutting them down equally slowly. This 
will be working the theater-dimmer idea on the largest scale ever at- 
tempted. The water rheostat is mounted in a building on high stilts 
near the entrance to the grounds and the plates are operated by elec- 
tric motors so that they can be controlled at a distance. The I9 trans- 
formers in the sub-station plant in Electricity Building are shown 


FIG. 5.—SECONDARY SWITCHBOARD IN ELECTRICITY BUILDING SUB-STATION 


They are set directly over a brick vault, which is supplied 
with air pressure by a Buffalo Forge fan maintaining one-half ounce 
The switching apparatus is typical of the best modern 


herewith. 


pressure. 
practice in the handling of high-tension currents. 


There 


is one 


motor-actuated oil-break switch in the 11,000-volt main circuit and 
hand-operated oil-break switches in each transformer circuit. The 
front of the switchboard carrying the oil switches on the transformer 
secondaries is shown in one of the accompanying photographs. 

No. 2 power plant is known as the service plant, and was put in 
primarily for service rather than for exhibits. It has one Stanley 
300-kw, two-phase, 1800-volt, 60-cycle generator driven by a Phoenix 
Iron Works engine; one Westinghouse 180-kw, two-phase, 60-cycle, 
1800-volt generator driven by a Buffalo Forge Company engine; one 
Stanley frequency changer, changing from 25 to 60 cycles, with 80-kw 
capacity; one Warren 180-kw, two-phase, 60-cycle, 1800-yolt genera- 
tor driven by an Armington & Sims second-hand engine; four West- 
inghouse 500-volt, direct-current, 225-kw generators driven by sec- 
ond-hand Armington & Sims engines; two Westinghouse 9o-kw, 
110-volt, direct-current generators, driven by second-hand Arming- 
ton & Sims engines; sixteen No. 8 arc machines driven by Arming- 
ton & Sims engines. It will be seen that considerable 500-volt direct 
current will be used about he grounds for power purposes. 

Power plant No. 3 is in the middle of the Machinery and Trans- 
portation Building, and is a combination service and exhibit plant. 
It contains two units installed by the D’Olier Engineering Company, 
Philadelphia. They have Erie Ball engines direct connected to Key- 
stone 100-kw dynamos. These supply fountain searchlights and any 
excess is used for lighting the interior of the court in the Machinery 
and Transportation Building. A Skinner straight line engine belted 


FIG. 6.—SUB-STATION IN ELECTRICITY BUILDING. 


to an Onondaga Dynamo Company’s 100-kw, 100-volt generator runs 
motors in the Machinery and Transportation Building. An Ameri- 
can Ball engine direct connected to an American Ball 110-volt gen- 
erator runs arcs in the Horticultural Building. The wires are led 
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about the grounds in pump-log ducts. Both the lead covered cables 
and rubber covered wire were furnished by the Safety Insulated 
Wire & Cable Company. 

The lighting of the Electricity Building is to be partly by the 
Hartford system of G. E. enclosed arcs, with tub transformers, and 
partly by Nernst lamps, which are to form part of the exhibit of the 
Westinghouse Electric & Manufacturing Company. The Jandus 
Electric Company furnishes lamps to light the Graphic Arts, Mines 
and Horticultural buildings. The three Government buildings are 
lit by the Miniature Arc Lamp Company’s 3.1-ampere lamps. 

The electrical exhibits are in charge of Prof. G. F. Sever, super- 
intendent of electrical exhibits, who has worked hard to make the 
electrical display a representative one. The following is a list of 
exhibitors up to the time of going to press: 

American Electric Telephone Company, American Vitrified Con- 
duit Company, Arnold Electric Power Station Company, Bell Tele- 
phone Company, Berliner, E., Bernard E. G. Company, Bettini 
Phonograph Company, Bossert Elec. Const. Company, Buckeye 
Electrical Company, Bullock Electric Company, Camp, H. B., Com- 
pany, Clark Automatic Tele. Company, Crocker-Wheeler Company, 
Cutler-Hammer Manufacturing Company, Delany, P. B. D’Olier 
Engineering Company, Edison Manufacturing Company, Elec. Stor- 
age Battery Company, General Electric Company, Gould Storage 
Battery Company, Hanfield, B. & E., Hazard Manufacturing Com- 
pany, Holland, C. E., Holophane Glass Company, Inc. Elec. Lt. Man. 
Company, Jandus Electric Company, Johnson, Eldridge R., Key- 
stone Electric Company, Lea Manufacturing Company, Lubin. A., 
McClure, S. S., & Co., McRoy, John T., Mann Brothers, Marland, 
W. J., Mason Monogram Company, Morris Electric Company, Na- 
tional Auto. Tele. Company, National Carbon Company, National 
Gramophone Company, Northern Elec. Manufacturing Company, 
Onondaga Dynamo Company, Perkins, F. C., Peru Electric & Manu- 
facturing Company, Rowell, C. B., Safety Ins. Wire Company, Shel- 
by Electric Company, Standard Underground Cable Company, Stan- 
ley Elec. Manufacturing Company, Stanley Instrument Company, 
Stromberg-Carlson Tel. Manufacturing Company, Submerged Elec. 
Motor Company, Syracuse Elec. Inst. Company, Toerring, C. J., Co., 
Wagner, R. V., & Co., Waite & Bartlett Manufacturing Company, 
Warren Elec. Company, Western Electric Company, Westinghouse 
Elec. & Manufacturing Company, White, The O. C., Company, Wil- 
helm Telephone Company, McGraw Publishing Company. 

In the west end of the Electricity Building is a collective historical 
exhibit which will offer a good opportunity to those not familiar with 
the beginnings of the art, to become informed. This will include 
some of the pioneer work of the Edison and Thomson-Houston 


companies. Besides the 60 or more regular individual exhibitors 
having space in the Electricity Building, a collective exhibit for 
small companies under charge of W. J. Marland, 132 Nassau Street, 
New York, includes a number of concerns whose goods were not of 
sufficient bulk, number or importance to justify taking individual 
space. 

The two largest exhibits are those of the General Electric and 
Westinghouse companies. The sub-station in the building, although 





FIG. 7.—EAST WING OF THE LOGGIA OF ELECTRIC TOWER. 


not a part of the General Electric Company’s exhibit, adjoins that 
company’s regular space and is composed entirely of its apparatus 
so that it practically forms part of the General Electric display. 
The Nernst lamp makes it first public appearance, on a large scale, 
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in America in the lighting of the central part of Electricity Building 
as a part of the Westinghouse exhibit, and forms one of the most 
interesting technical electrical exhibits on the grounds. 

As in all other exhibits at the Pan-American Exposition, quality 
instead of quantity has been sought for. Apparatus showing the 
most advanced state of the art or illustrating its growth was sought 
rather than large quantities of material of no special interest. The 
telephone exhibits are especially fine, and show well what an awaken- 
ing there has been in that branch of electrical work the past few 
years. A commendable piece of enterprise is that of the Stromberg- 
Carlson Telephone Manufacturing Company, of Chicago, which, in 
connection with its exhibit in Electricity Building, has put in an ex- 
change for the use of the various operating departments of the Ex- 
position free of all charges. This service was inaugurated over two 
weeks before the opening, and was greatly appreciated by the man- 
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agement and staff. The system is the company’s regular central 
energy, and the switchboard is located in the exhibit space as 
a part of the exhibit. Paul M. Krahmer is in charge of the instal- 


lation. 
In connéction with the foregoing article, and the lists of exhibtors, 


we are enabled through the courtesy of some of the exhibitors to give 
in advance a brief note of the nature of their displays, or of the ap- 
paratus furnished by them of an exhibit character: 

Tue Janpus Evectric Company.—The Horticultural, Mines and 
Forestry buildings of the Pan-American Exposition will be lighted 
with Jandus standard enclosed arc lamps. The Jandus Electric Com- 
pany, in conjunction with the Buckeye Electric Company, will make 
an elaborate exhibit in the Electricity Building. The exhibits will 
be in charge of a corps of representatives from Cleveland, assisted by 
Mr. H. I. Sackett, of Buffalo, Mr. T. H. Bailey Whipple, general 
sales agent, will spend as much time at their exhibits as his duties 
will permit. 

FRANK C. Perkins, manufacturers’ representative, Buffalo, N. 
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Y., will have an exhibit in Section “M,” Electricity Building, of a 
full line of cut-outs, non-arcing fuses and junction boxes of the D. & 
W. Fuse Company, of Providence, R. I., also a number of the finest 
designs of electric table lamps manufactured by the American Brass 
& Lamp Company, of Trenton, N. J. A number of electric focusing 
hand-feed lamps, chasers and electric stereopticons will be shown. 
Tue HotopHane Grass Company, New York, will have a very 
complete display of holophane glass fitted to electric incandescent 
and arc lights, also incandescent gas, acetylene and Pintsch lights. 
One-half of the company’s space will be given over to a dark-room 
laboratory, in which two special photometers will be erected for 
testing the candle-powers of various light when used with different 
styles of glass globes. One of the photometers is of the company’s 
invention, and enables any one to judge at a glance of the illuminat- 
ing powers of light, without the use of any optical instrument. The 


HENRY RUSTIN, CHIEF OF ELECTRICAL 
AND MECHANICAL BUREAU. 


laboratory will be available to any one who may wish to test for 
themselves their own lights or those of others. 

THe D’OtrerR ENGINEERING Company, Philadelphia, Pa., will be 
represented by an isolated electric plant consisting of a self-oiling 
automatic high-speed Ball engine direct connected to a 110-kw gen- 
erator, also an additional unit consisting of a Skinner engine belted 
to a 120-kw generator, together with a special switchboard of the 
company’s own manufacture. The plant will be in the Power Court 
of the Machinery and Transportation Building, and will be used in 
the operation of the electric fountain and for supplying a number of 
arc lamps in the building with current. The exhibit will illustrate 
a modern plant of small size, both belted and direct connected. 

THE NATIONAL AUTOMATIC TELEPHONE Company, of Chicago, will 
have a complete display of its telephones and switchboards. The 
exhibit will also include interior plants, small exchanges with a ca- 
pacity to 100, and larger exchanges with a capacity above 100 to 1000 
or more. The new party line telephone will also be exhibited. This 
instrument can be entirely controlled from the central office, and can 
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be run in connection with a manual or automatic exchange. As many 
telephones as desired can be connected to a metallic line and no 
subscriber can converse until “central” is first called up. 


Tue INCANDESCENT Exectric Light MANIPULATOR CoMPANY.—A 
corps of men will be employed throughout the different buildings 
of the Exposition for the purpose of cleaning and replacing the thou- 
sands of incandescent lamps which will be used during the Exposi- 
tion, by means of the incandescent electric lamp replacers and clean- 
ers manufactured by the company above named. These appliances 
have already been described in these columns. They are so con- 
structed that they will unscrew or screw into place any shape or 
size of incandescent lamp at any height or angle. They are made 
of aluminum, and are consequently light in weight, and their use 
does away with the necessity and inconvenience of ladders, staging, 
etc. All of these appliances together with many others manufactured 
by the company, will be seen in operation at Section “M,” Electricity 
Building. Mr. George Lighthart, the company’s selling agent, will 
look after its interests at the Exposition and will give information 
on the subject of its devices. 


THe Eureka TEMPERED Copper Works, North East, Pa., will have 
an interesting and unique exhibit in Section “Q,” in Electricity 
Building. It will be designed entirely to show the production of 
copper for electrical and mechanical purposes. The exhibit will also 
include a complete line of Eureka rail bonds, commutator segments, 
trolley wheels, etc. 

THE NATIONAL CARBON CompANy, Cleveland, Ohio, will have a 
very complete exhibit of carbons in almost all forms for every imag- 
inable use. Among the most important articles contained in the 
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cent to the 500-hp Exposition transformer plant, which is also an 
exhibit of this company. The company’s reception quarters are in an 
handsome booth on the western end of the space. This comprises a 
conveniently arranged office, from which one may ascend to a com- 
fortably furnished balcony overlooking the entire building. Between 
the transformer plant and the north side of the building is a well-, 
lighted gallery of photographs. An excellent idea of the extent of 
the company’s business in all branches can be obtained from this part 
of the exhibit. Passing out into the space, one finds apparatus of 
the latest type for generating, transforming and regulating electric 
current and electric lamps and motors of every type for its practical 
utilization. One of the exhibits in the Electricity Building is the 
model of the General Electric Company’s works. This model is 
located at the eastern entrance to the exhibit on the main aisle of the 
building. This covers a floor space of about 12 by 24 ft., and repre- 
sents accurately at a scale of 1 inch to 20 ft., the large manufactur- 
ing plants of this company at Schenectady, Lynn and Harrison. 
The lighting of this model is so arranged that day and night effects 
are produced alternatively. The night effect is accomplished by lights 
arranged under the model, which show through all of the windows 
of the buildings, presenting the appearance of the factories running 
in full operation at night. This company furnishes a great deal of 
electrical apparatus and supplies for use about the grounds by the 
Exposition Company and by exhibitors and midway concessionaires. 
About 300,000 incandescent lamps have been furnished by the com- 
pany, beside many type “H” oil transformers. Electric motors of the 
General Electric make are found in exhibits in almost every build- 
ing. An interesting example is found in the Government ordnance 
group, where the large gun mounted on a disappearing carriage is 
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display will be the following: Cored and solid carbons for enclosed 
and open arcs, searchlights, headlights, focusing lamps and other 
electrical appliances; smelting carbons for smelting gold, silver, cop- 
per, aluminum, alloys and other metals; carbon electrodes for use in 
connection with large electrical furnaces, such as are used in the 
manufacture of carbide; carbon electrodes for chemical purposes 
used in connection with electric currents for the separation and puri- 
fication of various liquid elements, and carbon brushes in all sizes, 
both flat and round, for fan and other stationary motors of all kinds, 
street railway motors, dynamos and generators of all sizes. In addi- 
tion to the above, there will be a variety of carbon cups, carbon cylin- 
ders, tubes, plates of all dimensions, carbon buttons, carbon disks 
or diaphragms used in connection with telephones, transmitter car- 
bons or back plates as they are sometimes known, granular carbon, 
globular carbon, also used in connection with telephones for trans- 
mitter carbon; carbons for lightning arresters, carbon pencils and 
boxes, and many other specialties. 


Tue SpraGue Exectric Company.—Printers, electrotypers and 
others who visit the Exposition can see the practical operation of 
Lundell motors in connection with printing presses and other ma- 
chines used in the allied trades. Among other exhibits will be one 
of the John Thomson Press Company, whose job presses will be op- 
erated by a Lundell 1o-hp round-type motor; R. Hoe & Co. will 
operate all their electroyping machines by the Lundell motors, and 
the Dexter Folder Company will have several of its machines and 
also a Scott printing press operated by a Lundell motor. 


Tue GENERAL ELectric CompaANy.—The space occupied by this 
company is in the northwest corner of the Electricity Building, adja- 


entirely operated by G. E. motors. The large searchlight located in 
the top of the Electric Tower is an exhibit of the General Electric 
Company. A similar one also furnished by this company is located 
at Niagara Falls, and it is expected signals will be exchanged be- 
tween these searchlights, and that the one on the Electric Tower 
will flash signals nightly about the surrounding country. 

THE FerRACUTE MACHINE Company, of Bridgeton, N. J., will ex- 
hibit 12 of its presses, the heaviest being a large double-crank press, 
with friction clutch, for grinding armature disks, arranged to be 
driven by an individual motor, and it will weigh about 7 tons. It 
will have 8 power presses of various sizes and kinds, adapted for 
cutting, punching, forming and various other work. Among these 
is a notching machine for armature disks, which will be shown in 
working condition. Its total space is about 30 by 22 ft., fronting on 
three aisles. The whole outfit will be driven by electric motors. 

THe SuBMerceD Extecrric Motor Company, Menomonie, Wis., 
will have an exhibit in Section “S,” Electricity Building, of its sub- 
merged motor for small boats run by two or more batteries. The 
outfit is portable and will be used on the lagoon, where it will be 
seen in operation during the exhibition. 

Mr. ALBerT Mann, Buffalo, N. Y., will have a collective exhibit, 
representing the Chase-Shawmut Company, for outlet boxes and nip- 
ples, the Richmondt Electric Wire Conduit Company for electro- 
galvanized conduit, and Mann Brothers, of Chicago, for washing 
machines and wooden ware, made with electrically welded wire hoops. 
The booth will be built of the Richmondt conduit and Chase-Shaw- 
mut boxes. The space is located in Section “S” in the Electricity 
Building. 

THe Morris Erecrric Company, New York, will have an exhibit 
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in Section “B,” Electricity Building, boards mounted with rail bonds, 
“Monarch” fare registers, hydraulic solderless splices and terminals, 
Anderson overhead line material, Keystone instruments, Garton 
lightning arresters and Anderson vehicle instruments. Besides these 
the company will show a large number of Keystone instruments, a 
hydraulic splicing machine, a hydraulic rail punching machine, some 
Potomac terra cotta conduit, “Wood” car gates, iron poles, brackets 
and various fittings for railway and lighting apparatus and a miscel- 
laneous lot of supplies, such as street railways are continually using. 
The several members of this company will be present. 

Tue CrarK AvuToOMATIC TELEPHONE SWITCHBOARD COMPANY, 
Providence, R. I., will occupy a space in the extreme east end of the 
Electricity Building, in Section “G.” Its exhibit will consist of 
boards manufactured especially for exhibition purposes, wired to 
their full capacity, 12, 24, 48 and 72. The 24-point board will be 
used to demonstrate the principle of the apparatus, wiring to several 
different types of telephones which the company will have on the 
premises and showing the application of the system to magneto and 
push-button call instruments. 

Tue OnonpaGA Dynamo Company, Syracuse, N. Y., will exhibit 
a 75-kw, 110-volt, direct-current dynamo, direct connected to a 15 
by 13 straight line engine. This machine will be placed in the court 
of the Machinery and Transportation Building. It will be under the 
control of the Exhibition people, and is for lighting that building. 
In addition to this, and in the Electricity Building, in Section “N,” 
the company will have a space 10 by 24 extending across that section, 
in which it will exhibit a line of enclosed motors, a multipolar 
“Clover Leaf” type, 12-kw and one 40-kw 6-pole ring type, both belt 
driven. The company also expects to display a switchboard with S. 
E. I. Company instruments upon it. 

Tue AMERICAN VitRIFIED Conpuir Company, New York, is pre- 
paring an elaborate display of its products in vitrified clay under- 
ground conduits. This will include multiple ducts in forms from two 
up to 16, also self-centering conduit, single and single conduit with 
plain ends. 

Tue STANDARD UNDERGROUND CABLE CoMPANY’s ExHIBIT occupies 
the extreme western end of Section “F,” immediately on the aisle. 
It is composed of four cases containing a display of samples of all 
of the various styles of rubber insulated, paper insulated covered 
cables and rubber insulated wires which are manufactured by this 
company. One case is devoted exclusively to the wires and cables, 
terminal heads and accessories as used in street railway work, in- 
cluding an assortment of the patented junction boxes as used and 
perfected by this company. Another case contains the telephone wires 
and cables manufactured by this company, also the company’s pat- 
ented terminals and lightning arresters. In the third case are shuwn 
cable wires and accessories used in electric light and power works, 
as distinct from street railway work, and the fourth case contains 
the cables, terminals, lightning arresters and accessories as used in 
telegraphic work and particularly in municipal work for fire alarm 
systems. 

Tue Bossert Evectric ConstrucTION CoMPANY, of Utica, N. 
Y., is located in Section “B,” Electricity Building, between the ex- 
hibits of the H. B. Camp Company and the National Carbon Com- 
pany. The exhibit consists of a display board wired as a switch- 
board with four panels, surmounted by an oak cornice and name 
board. The two center panels are white marble on which are 
mounted the company’s regular type adjustable contact knife switches 
for switchboard work and also some samples of new “Imperial” 
switches which the company is just about to place on the market. 
Two samples of quick break switches embodying some new features, 
are shown. On the two outside panels there are mounted different 
types of steel-drawn wall boxes and steel junction boxes of various 
types and also samples of Erickson conduit insulators. The whole 
board is lighted by four two-light brackets, one at the top of each 
panel. 

Victor TALKING Macuine.—Mr. Eldridge R. Johnson, of Phila- 
delphia, Pa., will make an exhibit of the Victor talking machine. 

Tue Butiock Evectric MANUFACTURING Company, Cincinnati, 
Ohio, has two exhibits, one in Section “B,” of the Electricity Build- 
ing, and the other in Machinery Building. The former exhibit in- 
cludes five motors, one of 2 horse-power, two of 10 horse-power, one 
of 12 horse-power and one of 30 horse-power, three induction motors 
and four generators, varying in capacity from 25 kilowatts to 150 
kilowatts. On the other side of the space are shown five alternating- 
current Wagner motors of the Wagner Electric Company, St. Louis, 
ranging from one-fourth to 15 horse-power, also six Wagner gen- 
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erators ranging in capacity from 14 kilowatts to 25 kilowatts. There 
is also one Wagner oil and water cooled transformer of 175-kw ca- 
pacity, and one 100-kw air-blast transformer. Between the two sec- 
tions of this exhibit are two switchboards, one controlling each sec- 
tion, and at the back of the exhibit is an electric sign whereon is the 
company’s name. The Machinery Building exhibit includes one 6- 
hp, 220-volt, 400 r. p. m. motor, driving a planer in the exhibit of the 
American Tool Company, and one 6-hp, 110-volt, 400 r. p. m. motor 
in the exhibit of the Belmer Eames Tool Company. The Belmer 
Eames Company is also furnished a motor generator set for lighting 
the Government Building at the Exposition. This set will consist 
of one 65-hp type H, 500-volt motor mounted upon a solid iron base 
with a 42!4-kw type H generator. 

Tue Epison MANUFACTURING CoMPANY will make a general ex- 
hibit which will include phonographs as well as its particular line 
of goods all the way through. Later on it expects to exhibit Mr. 
Edison’s new storage battery, possibly the thermopile that may 
come out later. 

Tue C. J. Torrrtnc Company, of Philadelphia, will show 50 lamps 
equipped with Holophane globes, which will light the court of the 
Manufacturers’ Building. The company’s individual exhibit will 
probably be associated with that of the D’Olier Engineering 
Company. 

E.ectric VEHICLES will be very much in evidence in the Trans- 
portation Building, where there will be fine exhibits of automobiles 
of all types by the Electric Vehicle Company, American Electric Ve- 
hicle Company, Buffalo Electric Vehicle Company, Woods Motor 
Vehicle Company and the De Dion-Bouton Motorette Company. 
The Electric Vehicle Company will have a particularly handsome 
space. 

Tue E. G. Bernarp Company, Troy, N. Y., will furnish a 125 hp 
500-volt to 110-volt motor generator for the purpose of furnishing 
power for the electric fountain. This fountain will have 21 projec- 
tions and will be the largest fountain of the kind ever built. The 
Exposition Company is putting up a special building for the Bernard 
Company’s use near the New York City Building, which will contain 
its exhibit. 

Tue Waite & BARTLETT MANUFACTURING ComPANY, of New York, 
will make a display of electro-medical and electro-surgical instru- 
ments and static machines. The exhibit will be located in Section 
“M,” of Electricity Building, and the company intends to make a 
fine and practical working exhibit. 

Tue Evreka Etectric Company, Inc., of Chicago, Ill., has 
Messrs. G. B. Pratt and I. C. Woodford, of Buffalo, N’ Y., as East- 
ern representatives. They will make no exhibit at the Exposition 
grounds, but will use for this purpose two of their large rooms in the 
Ellicott Building. The firm will have samples of all Eureka ap- 
pa-:atus installed in the offices and in practical operation. 

THE STANLEY Evectric Company and the STANLEY INSTRUMENT 
Company, of Pittsfield, Mass., and the NorTHERN ELEcTRICAL MAN- 
UFACTURING Company, of Madison, Wis., will have a joint exhibit 
in Electricity Building. The Northern Company will make a dis- 
play of its apparatus, including one 3-hp motor direct connected to a 
Wood’s propeller pump, one 7%-hp motor geared to start a syn- 
chronous motor, one 40-kw generator direct connected to a syn- 
chronous motor, one 10-hp motor operating a Stanley frequency 
changer, and various c.her motors, some of which will be direct- 
connected to machines of different kinds. The company will also 
have one motor generator set to operate the exhibit, a 75-kw engine 
type generator, and a switchboard. The company will have motors 
in the exhibits of different machine companies, used in driving ma- 
chinery of other concerns. 

THE CrocKer-WHEELER Company. Ampere, N. J., will occupy a 
floor space of 20 by 24 ft. in Sectis , lectricity Building. The 
space will be devoted to the exhibition of smaller machites of stand- 
ard types of this company’s manufacture, and no attempt wil! be 
made to illustrate special applications. The exhibit includes 3 3- 
hp, 7 7%-hp and 25 25-hp 4-pole motors of the semi-enclosed 
and completely enclosed types. There will also be shown a 5-hp, 
size 5 F motor and a size 714 F motor dynamo consisting of two 
standard motors direct connected. To illustrate the large size of 
open type machines there will be a 10-hp and a 20-hp motor, and as 
an example of the Crocker-Wheeler Company’s direct-connected en- 
gine type dynamo, there will be exhibited a size 34 D 30-kw 300 
r. p. m. machine, mounted on a temporary foundation. This dynamo 
has an 8-pole magnet, with the Crocker internal flange magnet ring. 
There will also be exhibited a size 2%4 enclosed type heavy torque 
motor suitable for crane service. This machine is of normal 2%4 
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horse-power, but capable of working up to a much higher torque, 
and is commonly used for the trolley travel on smaller sized cranes. 
The Crocker-Wheeler magnetic brake mounted on a 5-hp motor will 
also be exhibited. The exhibit will also contain several styles of 
drum controllers, a knife-blade type of starter suitable for very 
large motors with automatic devices, and a 14-hp, 2-pole motor il- 
lustrating the smallest sizes of this form of machine manufactured 
by this company. The exhibit will be identified by a handsome metal 
sign bearing the name of the company in about 350 incandescent 
lamps. 

One TELEPHONE Exuisit at the Exposition will consist of a com- 
plete central office equipment of the latest design and in full opera- 
tion. The switchboard and other equipment will be furnished by 
the Western Electric Company, and is to be patterned after the recent 
installations by the Bell companies in Boston, New York, Buffalo 
and elsewhere. It is to be of the common battery multiple type with 
lamp signals throughout. The switchboard will be equipped for 
about 600 lines, and will have positions for nine operators. In two 
of these positions will be placed the incoming trunk lines of the sev- 
eral exchanges of the Bell Telephone Company, of Buffalo. This 
office will be operated by the Bell Telephone Company of Buffalo, 
and will, in fact, constitute during the Exposition, one of the central 
offices of its Buffalo exchange system. The switchboard will be 
connected to lines extending to telephone stations located at all 
parts of the Exposition grounds. The wires have been placed un- 
derground. One of the features in connection with the telephone 
exhibit will be the Roar of Niagara, which was such a great attrac- 
tion at the exhibition in connection with the convention of the Na- 
tional Electric Light Association in New York City a few years 
ago. It is interesting to note in this connection also that long-dis- 
tance talking from the Exposition grounds will be effected by means 
of power developed by Niagara Falls. 

Mr. W. Jac Marvanp, of New York City, as the curator of a col- 
lective electrical exhibit in Electricity Building, will represent the 
following concerns: Charles J. Bogue, New York; Edison-Johnson 
Electrical Manufacturing Company, New York; Dunn-Martin Elec- 
tric Company, New York; Thomson Electric Welding Company, 
Lynn, Mass.; H. C. Cushing, Jr.. New York; Prentiss Clock Im- 
provement Company, New York; Power Installation Company, F. 
B. Sage & Brother, New York; The Diamond Arc Lamp Company, 
Harold P. Brown, New York; Emile J. Fardie, H. P. Cameron Elec- 
tric Manufacturing Company, Syracuse, N. Y.; William Roche, 
New York; Smith & Hemenway, New York; Parsell & Weed, New 
York; Standard Welding Company, Cleveland, Ohio; Electric Con- 
tract Company, New York; Queen & Co., Philadelphia; Socket Ex- 
tension Tap Company, Boston, Mass. 

THE Betrinrt PHonocrapH LaporatTory, of New York, will have 
an exhibit of recording and reproducing machines in Section “T,” of 
the Electricity Building, which will demonstrate the latest develop- 
ment in the recording and reproducing of sound. The Bettini booth 
will contain a fine exhibition of much that is new and worthy of 
public notice in the line of talking machines and attachments, as well 
as the full line of the Bettini products. 





Moving the Stock Exchange Telephones. 





A smart piece of work was done last week by the construction and 
maintenance departments of the New York Telephone Company in 
the removal of the 400-odd private line telephones used by the mem- 
bers of the Stock Exchange from the old Exchange to the tem- 
porary quarters secured at the Produce Exchange. Some 
weeks before the date of the removal the construction department 
ran a special 400-pair underground cable from the Stock Exchange 
to the Produce Exchange, by which to extend the brokers’ private 
lines from the old terminal to the new. At the Stock Exchange the 
wires of this cable were bridged onto the working lines in proper 
order and at the Produce Exchange end they were distributed by 
25-pair house cables to the positions to be occupied by the tele- 
phones. On Friday at 3.30 p. m. the maintenance force of 20 men 
began the work of dismantling the telephones at the Stock Ex- 
change, and by midnight 430 telephones were in position at the Pro- 
duce Exchange, connected up and ready for working. Fresh bat- 
teries had been placed in position beforehand, so that the work of 
removal was reduced to its simplest terms. As far as the telephone 
company was concerned the brokers might have gone right to work 
in their new quarters on Saturday morning. The removal of 
411 telephones (19 of the 430 were new stations), and their connec- 
tion ready for working at a new terminal within 8% hours of start- 
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ing the work jis a pretty quick job. The work would actually have 
been done in less time, however, but for the fact that the backboard 
of every instrument had to be sawn off to fit under a ledge on the 
wall or partition of the Produce Exchange. 

On testing out the lines the next day, when the brokers’ offices 
were opened for the purpose of assuring communications with the 
new battlefield, there was found to be no defect in the new line, 
barring three minor instrument troubles. This well-planned and 
smartly executed removal speaks well for the efficiency of the con- 
struction and maintenance departments of the New York Telephone 


Company. 





A Promised New Theory of Magnetism. 





The following reproduction of a letter received is printed as an 
example of the freak communications which from time to time come 
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to the editor’s desk and offer new theories of electricity or mag- 
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Electrolytic Treatment of Sulphide Ores. 


The so-called “complex sulphide ores,” and particularly those of 
the Broken Hill district, have long proved a stumbling block to 
metallurgists. These ores consist substantially of a mixture of zinc 
and lead sulphides with considerable silver, are difficult to roast by 
reason of the high percentage of lead, and have proven exceedingly 
refractory to after-treatment. The problem has been an attractive 
one for electrometallurgists, and we find associated with it the names 
of Watt, Diffenbach, Mohr, Hoepfner, Siemens and Halske, Ash- 
croft, Swinburne, Canelin, Lorenz, Ketchum and others. That their 
labor has availed little may be concluded from a recent statement that 
at present there are recovered from these ores but one-half of the 
lead, one-third of the silver, and no serviceable portion of the zinc. 
It is of intetest, therefore, that a patent has just been issued (April 
23) to Mr. Sherard Osborn Cowper-Coles for the following electro- 
lytic treatment of the Broken Hill ores. 

The ores are crushed, mixed with one-fourth to one-half their 
weight of zinc or copper sulphide, and subjected to a dead roast, the 
zinc blend serving to keep the mass open and porous during the op- 
eration. After screening and removal of dust, the ores are subjected 
to three distinct leaching operations. First, with dilute sulphuric 
acid to extract zinc and copper, then with a strong solution of caus- 
tic soda to dissolve the lead, and finally with cyanides whereby the 
precious metals are recovered. During the leaching with acid the 
ores rest upon an insoluble anode, and an electric current is passed 
through the bath to a superposed zinc cathode, contained in a por- 
ous protector. The solution, now nearly or quite exhausted of free 
acid, passes through a filter of mixed carbon and iron, or carbon and 
zinc, fragments, to precipitate any copper, and is thereafter electro- 
lyzed to deposit zinc, employing a lead anode, and as cathode a cast 
iron cylinder which revolves slowly in the bath. The zinc may be re- 
covered in compact form or as zinc sponge, according to the chem- 
ical and electrical conditions. 

The alkaline solution containing the lead may be electrolyzed for 
recovery of the metal, or may be utilized for the production of white 
lead and sodium carbonate by the direct injection of carbonic acid 
gas as in the Meyrueis process. The cyanide solution containing the 
silver is electrolyzed or otherwise treated to recover this metal and 
any gold which may be present. The fine dust from the crushing 
is subjected to a separate treatment similar in all respects to the fore- 
going. 

Mr. Cowper-Coles’ success heretofore in the electrolytic treatment 
of zinc solutions and the fact as stated by him before the Society of 
Engineers that the process has been in successful experimental oper- 
ation, encourage the hope that the procedure may afford a commer- 
cial solution of an extremely difficult problem. 


Donations to the Institute Library. 


The current issue of the Transactions of the American Institute 
of Electrical Engineers announces donations to the Institute Li- 
brary aggregating almost 350 volumes. The most important of these 
are complete sets of the Comtes Rendus and the Proceedings of the 
Royal Society. For the purchase and binding of the former, num- 
bering 125 volumes, it is announced that Mr. C. O. Mailloux do- 
nated $275. We learn, however, that the set will actually number 
more than 130 volumes, and that to defray the cost of a better bind- 
ing than originally provided for, Mr. Mailloux has considerably in- 
creased the amount of the donation as printed. The set of the Royal 
Society Proceedings (41 vols.) was donated by Mr. Edward Cald- 
well. 

The other donors on the list are the Electrical Review, Electrical 
World and Engineer, T. C. Martin, W. D. Weaver and Townsend 
Wolcott. Among the gifts are a number of sets of periodicals, some 
of which, from the rarity of the earlier volumes, are of great value. 
Following is a partial list of these: 

Electrical Engineering, 1893-1808, Vols. 1-11; Electricity, 1891- 
1899, Vols. 1-17; Journal of the Telegraph, 1867-1881, Vols. 1-16; 
The Telegrapher, 1864-1876, Vols. 1-12; La Lumiére Electrique, 1879- 
1884, Vols. 1-14; Scientific American, 1859-1886, Vols. 1-55 (Vol. 10, 
1864, lacking) ; Scientific Ameridan Supplement, 1876-1886, Vols. 1- 
22 (Vol. 13, 1882, lacking) ; Street Railway Gazette, 1886-1893, Vols. 
1-0; Science, 1880-1894, Vols. 1-8. 

Among the books are two useful works of reference, Du Moncel’s 
“Exposé des Principales Applications de !’Electricité (5 vols.), a val- 
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uable account of the art covering the epriod to 1873; and Dredge’s 
“Electric Illumination” (2 vols.). The following works of his- 
torical value are also numbered among the gifts: 

“Evidence in the Bain Suit.” U. S. Circuit Court, Eastern Dis- 
trict, Pennsylvania. B. B. French et al. vs. H. J. Rogers et al. Phila- 
delphia, 1851. This was the personal copy of Professor S. F. B. 
Morse, and is copiously annotated in his own handwriting. 

Nollet L’Abbe. “Recherches sur les Causes Particuliéres des 
Phenoménes Electriques.” Paris, 1749. In this work the author lays 
down an electrical theory, according to which the cause of electrical 
phenomena is the “effluence and affluence” of a subtle fluid every- 
where present. When a body is electrically excited it emits fluid of 
one sign and attracts fluids of another sign. Some interesting experi- 
ments with vacuum tubes are described. 

“Rapport fait 4 la Classe des Sciences Mathematique et Physique 
de la Institut National sur les Experiences du Citoyen Volta.” Lu 
le 11 frimaire, an 10 (Dec. 2, 1801). This is the original report, 
printed for the Institute, of a committee before whom Volta appeared, 
consisting of Laplace, Coulomb, Charles Biot, Monge, Foucroy, 
Vauquelin, Pellatan, Brisson, Guyton and Sabathier. In an appendix 
the phenomena of the Volta pile are made the subject of mathematical 
analysis. ‘ 


New York Automobile Legislation. 


Governor Odell, of New York, has signed the bill of Mr. Doughty, 
providing for registration of automobiles with the Secretary of 
State and allowing them to run on any highway in the State at a 
speed not to exceed 15 miles an hour, outside of incorporated cities 
and villages. The Doughty bill was drawn up by the Law Commit- 
tee of the Automobile Club of America. The main idea was to se- 
cure for motor vehicles a uniform rate of speed throughout the en- 
tire State, as it was found that many towns and counties differed 
materially in their automobile regulations, some going so far as to 
fall back upon an old law regarding steam engines upon the high- 
way, requiring a person to precede the machine and give warning. 
The automobilists found that in many instances they were not ac- 
corded equal rights with the drivers of horses, and the confusion 
resulting from these various laws led to the need of a uniform 
standard. 

The Doughty bill regulates the speed of automobiles in cities and 
villages to 8 miles an hour and in open districts to 15 miles an hour. 
Municipalities cannot impose a less speed than 8 miles an hour, but 
they may permit a greater speed, if deemed advisable. 

The original draft of the bill was amended in the Senate, secur- 
ing to the Park Commissioners of New York City their jurisdiction 
over the speed and admittance of motor carriages in the parks or 
upon any streets controlled by the Park Department. 


The Cable Service to Brazil. 


Mr. Eugene Seeger, United States Consul-General at Rio Janeiro, 
Brazil, makes an interesting report on cable service with our sister 
Republic: Improvements of an important character, materially affect- 
ing the facility and cost of cable communication between Brazil and 
the United States, have been made by the Western Brazilian Cable 
Company. As a result of the new line opened by the Commercial 
Cable Company from New York to the Azores Islands, connecting 
with the line from Brazil via Lisbon, messages can now be sent with- 
out the delays incident to the crush of business in the London of- 
fices, which formerly had to handle all the Brazil communications. 
The managers of the large coffee houses in Rio, who use the service 
constantly in their business, say that the new lines have proved very 
beneficial. In addition to the increased facilities, an advantage has 
been gained in the cost of transmission. The rates have been reduced 
on an average 25 per cent. Formerly, the charge per word from Rio 
de Janeiro to New York was nearly $1.30; now it is about $1. The 
average time for a word in transmission between the two places is 
from 18 to 25 minutes. Messages have come through in 12 minutes. 
The company sends all messages by Lisbon and the Commercial Cable 
Company’s line, unless another route is specified by the sender. 

The consolidated company operating at Rio de Janeiro under the 
name of the “Western Cable Company” is a union of the Western 
Brazilian and the Brazilian Submarine. It has three cables from 
Pernambuco to Rio de Janeiro, two from Pernambuco to Para, two 
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from Pernambuco to London, and one from Pernambuco to Lisbon. 


The following rates may be of interest: 


Milreis. 

Canada, New York City, Boston, 

Baltimore, Philadelphia, Washing- 

ton, Chicago, and New Orleans... 4.68 = $1.00 
WHOS oldie sce tes Cevbeesckuaeees S.9t = 1.61 
SL A ORE: Sous cue pera evns ‘ 9.18= 1.06 
BRRORD U6 oi ol oiveecussewadecuseees 5-45= 1.16 
RU Che ie ea hic ek tuouets Oats 9.27= 1.08 


Connections are made with all the important ports from Para to 
Montevideo. The charges per word are based on the average rate 
of exchange for every three months, as determined by the Brazilian 
Government. At present it is 900 reis to the franc (19.3 cents), and 
if exchange remains above 11d., it will soon be considerably less. 





Submarine Torpedo Fighting. 





In his recent lecture on submarine boats, noted last week, Mr. 
Holland discussed various features, such as the use of such boats for 
passenger travel. As to submarine fighting he said: “When the first 
submarine torpedo boat goes into action she will bring us face to face 
with the most puzzling problem ever met in warfare. She will present 
the spectacle, when used in attack, of a weapon against which there is 
no defense. You can send nothing against.the submarine boat, not 
even itself. You cannot fight submarines with submarines. The 
fanciful descriptions of the submarine battles of the future have one 
defect. You cannot see under water. Hence you cannot fight under 
water. Wharves, shipping at anchor, the buildings in seaport towns, 
cannot run away. The sending of a submarine against them means 
their inevitable destruction. To-morrow, if we had a fleet of sub- 
marines big enough, they could protect New York Harbor against 
an attack by the combined fleets of the world. But our shipping and 
our city would still be at the mercy of the enemy, if they had only 
one submarine, manned by a fearless crew of experts. You could 
not mine against her, for she would countermine. You could not 
close the harbor against her, even with a network of torpedoes and 
chains stretched across the Narrows, reaching from the surface to 
the bottom of the channel. From a safe distance she could send a 
torpedo against the network that would blow it to pieces, giving her 
all the passageway she wanted to go in and out. You could not chase 
her with a fleet of your own submarines, because- you could not find 
her under water. How the menace of the submarine is to be met 
nobody has at this time been able to say. The genius of scores of in- 
ventors is grappling with the problem, but so far without result. All 
are agreed, however, that in one direction at least she will forever 
remain unconquerable. She will make a close blockade impossible.” 





The Long-Distance Automobile Endurance Test. 





The automobile test of 500 miles from New York City to Buffalo, 
under direction of the Automobile Club of America, will be held 
during the week beginning Monday, Sept. 7. The Automobile Club 
committee has now announced the date and details of the trial. The 
regulations include tests for five classes of vehicles. The classes 
are: 

Under 1000-Pound Class—Four-wheeled motor vehicles weighing 
under 1000 lbs., in commercial running and operating condition, with 
tools, fuel and supplies on board. 

1000 to 2000-Pound Class—Four-wheeled motor vehicles weighing 
between 1000 and less than 2000 Ibs., in commercial running and 
operating conditions, with tools, fuel and supplies on board. 

2000-Pound or Over Class—Four-wheeled motor vehicles weigh- 
ing 2000 Ibs. or over, in commercial running and operating condi- 
tion, with all tools, fuel and supplies on board. 

Motor Cycle Class—Motor bicycles, motor tricycles and motor 
quadricycles. 

Public Service Class—Public conveyances and freight convey- 
ances. These shall carry a minimum weight of 750 lbs., exclusive 
of their driver. 

The test will occupy six days, and the speed conditions will be 
based on an average rate for the six days. Any competitor falling 
below an average of 8 miles an hour for any one period will receive 
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no credit for that period, and no average speed exceeding 15 miles 
an hour will be recognized. Three grades of certificates of honor 
will be awarded—first, for an average speed of 12 to 15 miles an hour; 
second, for an average speed of 10 to 12 miles an hour, and, third, for 
an average of 8 to 10 miles an hour. 

The route for each of the six days will be divided into the follow- 
ing six stages: 

First Stage—From clubhouse to Poughkeepsie; approximate dis- 
tance, 90 miles. 

Second Stage—From Poughkeepsie to Albany; approximate dis- 
tance, 70 miles. 

Third Stage—From Albany to Little Falls, including a hill-climb- 
ing trial near Little Falls; approximate distance, 85 miles. 

Fourth Stage—Little Falls to Syracuse; approximate distance, 85 
miles. 

Fifth Stage—Syracuse to Rochester; approximate distance, 90 
miles. 

Sixth Stage—Rochester to Buffalo; approximate distance, 80 miles. 

The contest is open to all classes of self-propelled vehicles, but no 
manufacturer, agent, or private owner will be allowed to enter more 
than three vehicles in any one class. 





The Trolley in Massachusetts. 





The subjoined statistics give the development of the trolley sys- 
tem in Massachusetts during the last 10 years: 











; 1900 1890 Increase. 
Number railways.......... 118 78 40 
ZOU MUTED 6 xeweeansess 2,037 612 1,42 
Electric mileage........... 1,908 160 1,74 
Gross liabilities............ $95,062,946 $25,611,989 $69,450,905 
— stock. .......eceee 48,971,168 14,879,130 34,092,03 
A 21,387,641 8,388,015 12,999,626 
Net earningS...........++. 6,839,693 2,104,077 4,735,616 
Capital earning dividend... 38,901,700 cen nees 
, Re ree 6.68 
| Capital without dividend... 10,069,467 in es ae 
% dividend all capital..... 4-92 6.77 ny 
% expense to earnings...... 65.80 74.80 *9.00 
ING: PUSURBOTE. cc ccceecces 395,027,198 164,073,846 230,9 39352 
Gress DOP. TB. 600 viicc0es $10,452 $13,632 te ° 
| AN; WOE EER sss o.0.0 00's a9.0 6,878 10,197 *3,319 
INGE DOF MING. bce cievecceces 3,508 3-435 73 
Gross per passenger....... 5.06c 5.06c eeee 
| Expense per passenger.... 3-33¢ 3-79C *.46c 
| Net per passenger......... 1.73C 1.27¢ -46c 
No. employees............. 12,76 6,246 6,520 
Sete. AMES 6-355.3.6 90 Ee 6,531 3,247 3284 
TRE 604-cs.250k sea kee eres 455 11,241 *10,78 
*Decrease. 


Mileage has increased more than three-fold; investments nearly 
four-fold ; income less than three-fold ; passengers less than two-fold, 
and at the same time while gross earnings and expenses per mile 
declined largely, the net per mile was somewhat larger in 1900 than 
in 1890. The economy in operation is also reflected in the increased 
net earnings per passenger; 1.73 cents in 1900 compared with only 
1.27 cents in 1890. The adoption of larger cars is shown in the in- 
crease of only about 100 per cent in number of cars and number of 
employees. 

The reduction in horses from over 11,000 to less than 500 indi- 
cates the removal of the horse as the prime factor in street car trans- 
portation prior to 1890. 

The net returns upon the total capital invested shows a decrease 
for the decade of about 1%4 per cent. But if the Boston Elevated’s 
capital is deducted the earnings upon the remaining capital would 
be above 7 per cent in 1900, an increase of about % per cent over 
1890. 





The Successful Scot in America. 





Note was made in these pages recently of the appointment of Mr. 
H. G. Stott to the Manhattan Elevated Railway. Professor Andrew 
Jamieson contributes the following story to the Glasgow Evening 
Times, which is worth reproduction here: “I have just received a 
copy of your Evening Times of the 6th inst., containing an extract 
from the Illustrated Buffalo Express, which gives an account of my 
old student, Mr. Henry Gordon Stott, who has recently received the 
important appointment of superintendent of the motive power de- 
partment of the great Manhattan Electric Railway Company in New 
York City. As the first technical adviser and stimulator in Mr. 
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Stott’s career, I read your article with special interest and pleasure. 
Although I could give several instances of his pluck and persever- 
ance, I shall only describe one of these at present. One day, in 
1884, when engaged in my ‘electrical laboratory at the College of 
Science and Arts, I received notice from a well-known Clyde ship- 
building firm that they desired to have the electric lighting installa- 
tion in one of their new ships tested and reported upon. Being un- 
able to leave my classes for such work until the following Saturday, 
and being desirous of having a preliminary test and report, I asked 
a fine young Englishman if he would go down the Clyde with my 
instruments and make the necessary tests, etc. He replied: ‘Where 
shall I get my dinner, sir?’ I shrugged my shoulders and turned to 
a Scotchman from the borders with the same query. He said: 
‘When shall I get home, sir?’ In utter despair, I said to young Stott 
(whom I had brought from Orkney), ‘Please go down the Clyde to 
the Gareloch with these instruments and come back when you have 
finished the tests.’ The reply came instantly, ‘Aye, aye, sir,’ in 
proper sailor-like fashion. He appeared about 8 p. m. at my house 
with the results taken exactly as requested. I said, ‘Have you had 
anything to eat?’ ‘Nothing, sir, since breakfast.’ My wife soon pro- 
vided a substantial supper for him, and there the preliminary canter 
ended. 

“Within a week I had a letter from the general manager of the 
Anglo-American Submarine Telegraphic Company, asking if I could 
send a junior electrician to him at once, as their ship was leaving 
London very soon to repair one of the Atlantic cables. I went direct 
to Mr. Stott, and before all the other students who had heard of the 
previously mentioned case, I said: ‘Mr. Stott, come here. Pack up 
at once and go to London. Take this letter to the general manager 
of the Anglo-American Cable Company, and let me know how you 
get on.’ ‘Aye, aye, sir,’ was the reply, and away he went at once, 
after bidding good-bye to myself and his fellow students. I could 
give many other instances of my old students forging ahead to the 
top of the tree in different parts of the world, but none with a better 
moral for young Scotchmen than this one.” 





Trolley in the Canary Islands. 





Mr. S. Berliner, United States Consul at Teneriffe, Canary Islands, 
writes the State Department as follows: The electric tramway con- 
necting the port of Santa Cruz with the town of La Laguna will be 
open to the public on March 15, 1901. Besides carrying passengers, 
the managers have trucks for moving freight, principally fruit, 
which is the main export from this island. The power house is situ- 
ated at La Cuesta, a little over half way (about 3 miles) between the 
two towns and at an elevation of 960 ft., La Laguna being 1804 ft. 
above the sea level and distant a little over 5.6 miles. The cars start 
from the mole at the port and run through the principal street up 
the main road, which is built on a zigzag plan on account of the 
grade. It is but a single track, with switches at every kilometer, 
except in the town of Santa Cruz, where it runs up one and comes 
down another street. It is an overhead-trolley system, the wires 
being strung on poles, some of wood and others of iron. In the 
towns, it is strung over the street from house to house by rivets 
driven into houses opposite each other and connected with a wire. 


The concession for this road was granted at Madrid and includes 
the whole of the road between Santa Cruz and Orotava. From the 
present terminus, there will be a regular service of automobiles to 
the town of Orotava until the tramway is finished. The total length 
of the line will then be 27 miles. The company is known as Cia. 
Electrica de Tramvia de Teneriffe. It is a Belgian company, and 
is capitalized for 1,600,000 francs ($308,800). The rails, rolling 
stock and machinery were imported from Belgium, although part of 
the same was originally from Italy, France and: the United States. 
It is a 3-ft. 3-inch gauge, and the concession provides that the road 
must be finished within five years, 

There is also a concession for an electric tramway of double- 
track system between the ports of Luz and Las Palmas, in the island 
of Grand Canary, which has been granted to a Belgian company. 
The road will run along the seashore front and will extend from 4 to 
5 miles. It will be a great improvement and no doubt a better pay- 
ing investment than the Santa Cruz-La Laguna road, as Las Palmas 
is now virtually the principal town of these islands, and is doing 
about double the business of Teneriffe. 
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Tragic Death of Mr. I. H. Farnham. 





Consternation and deep regret 
were caused throughout  tele- 
phonic circles by the receipt of 
the following dispatch on April 
24 from Portland, Me.: “Insanity 
seems to be the only theory of the 
cause of the shooting in the New 
England Telephone Company’s 
central office this afternoon, 
whereby Chief Electrician I. 
Henry Farnham, of Wellesley, 
Mass., met with instant death and 
three electricians were wounded, 
one of whom died later, by Geo. 
H. Brainard, of Boston, a fore- 
man of a construction crew. Brainard’s wife, who has made 
her home here with him during the three months he has been in 
charge of alterations in the telephone office, says he has been 
nervous lately, and that he slept hardly any in the last two nights. 
She says so far as she knows he had only kindly feelings toward the 
chief electrician and the crew. Seven men were at work in the up- 
per story of the telephone office building when the shooting occurred. 
Without warning, Brainard drew a revolver from his pocket and 
rapidly fired three times at Chief Farnham. All three bullets took 
effect, one in the throat, another in the right side and the third enter- 
ing the region of the heart and passing entirely through the body. 
When Farnham fell, Brainard opened fire on three other elec- 
tricians in the room, wounding them all. Two men who were work- 
ing behind the tall switchboard escaped, probably because the mur- 
derer was not aware of their presence in the room. At the hospital 
to-night it was reported that the two wounded were in a critical con- 
dition, with the chances against recovery. Deputy Marshal Frith, 
who grappled with and arrested the murderer, was shot at, but re- 
ceived only a trifling wound. The bullet passed through a package 
of letters in his coat pocket, and its course was diverted by contact 
with a pocket mirror.” 

Mr. I. H. Farnham, who was thus so cruelly and suddenly killed, 
was one of the most highly esteemed members of the electrical fra- 
ternity. He began in the telegraph field with the old American 
Company in 1866, and was with the Western Union Company for 
years. He had been actively engaged in telephony since 1879, and 
was for some time managing electrician, superintendent, etc., of the 
Maine Telephone Company. He took out several patents on improve- 
ments in the telegraphic and telephonic arts, and was noted for his 
skill and expertness as a telephone engineer. He joined the Ameri- 
can Institute of Electrical Engineers in 1887, and his paper on elec- 
trolysis due to stray underground currents was probably the first 
authoritative treatise on the subject. It remains in continued de- 
mand up to the present time. Mr, Farnham was still a comparative- 
ly young man, having been born at Woolwich, Maine, Nov. 2, 1853. 
His loss is severely and deeply felt by his family and by a wide cir- 
cle of appreciative friends. The portrait here shown is believed to be 
the latest and is taken from the group picture of the clam-bake of the 
American Electrical Works, at Providence, last summer. It is a 
sad coincidence that in the same row with Mr. Eugene F. Phillips 
sat Mr. Farnham on one side and Dr. Elisha Gray on the other 





THE LATE I. H. FARNHAM. 





April Meeting of the American Institute of Electrical 
Engineers. 





At the meeting of the Institute of Electrical Engineers, April 26, 
a proposed new constitution for the Institute was submitted, final 
action upon which will be taken at the annual meeting of the Insti- 
tute in May. Two papers were read before the meeting, one by 
Professor Harris J. Ryan on “The Transformer for Measuring 
Large Direct Currents,” and the other by Mr. F. W. Brady on “Elec- 
tricity in Mountain Mines.” 

Professor Ryan in his paper described a method in which a low- 
reading ammeter may be used in the measurement of very large 
direct currents. The method is as follows: A special transformer 
has a coil of a number of turns, in the circuit of which is connected 
the low-reading standard ammeter and a water rheostat; a second 
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coil of a single turn is connected in circuit with the large current to 
be measured. The two coils are so mounted on the special trans- 
former that magnetic leakage is reduced to a minimum. Surround- 
ing the magnetic circuit of the transformer are two smaller coils, 
one of which is connected with a source of alternating current, and 
the other with a galvanometer. When measurements are being made 
the amount of current passing through the standard low-reading 
ammeter is varied until the deflection of the galvanometer becomes 
a maximum. Since the alternating current is constant in value it 
follows that at this point the permeability of the magnetic circuit is 
at a maximum, and in order for this condition to exist there should 
be no flux in the circuit from the direct-current coils. In other 
words, at this point the ampere-turns of the single coil will be equal 
to the ampere-turns of the multiple coil in circuit with the low- 
reading ammeter. Knowing the ratio of the turns of the two coils, 
the large current flowing through the single coil will be that indi- 
cated by the standard ammeter multiplied by the ratio of turns. 

The paper by Mr. Brady is descriptive of several electrical in- 
stallations for mining purposes in the Rocky Mountains. The paper 
is interesting from the description which it gives of the manner in 
which the obstacles to transportation of machinery over rugged 
mountain trails were overcome, and from the indications contained 
as to the kind of installations that are suitable for the duty called 
for in the cases described. 


Transformer Patent Litigation. 








Judge Coxe, of the United States Circuit Court of the Northern 
District of New York, has handed down a decision in two suits of 
the Westinghouse Company against the Saranac Lake Electric Light 
Company, alleging infringement of two patents on transformers. 

One of these patents was granted Sept. 24, 1889, to Rankin Ken- 
nedy on the use of transformers in parallel on a primary circuit. In 
June, 1883, Kennedy, in an article published in the Electrical Re- 
view, of London, relating to the use of transformers in parallel, 
says: “In parallel arc, however, the secondary generator is a beauti- 
ful self-governing system of distribution; but what about the size of 
the conductors for such a system? Prodigious!” In a letter pub- 
lished in the same journal, Nov. 19, 1886, Kennedy takes issue with 
Zipernowski and Deri concerning their claim that they were the first 
to make “the simple connection of secondary generators in parallel 
arc.” He maintained that he was the first to do this, and wrote: “I 
then thought of and tried parallel arc connection and perfectly suc- 
ceeded in obtaining self-regulation. There certainly is not much 
visionary about that; the visions of a monopoly I am afraid are all 
on the other side, and my experiments and published results are 
likely to somewhat mar the beauty of monopoly visions. * * * 
I do not know anything about ‘rational methods of connections of 
transformers.’ I know only two methods of connecting to the main— 
series and parallel—both of which methods it is open for anybody 
to apply to any form of transformer.” The’Court considers there is 
no escape from the conclusion that Kennedy intended that the public 
should have whatever he had contributed to the art in the 1883 arti- 
cles referred to, and that the 1886 letter is to be construed as an 
abandonment of the invention. 

The Stanley patent in suit was granted March 1, 1892, upon an 
application filed Aug. 15, 1888. The invention to which the patent 
refers was put in use at Great Barrington, Mass., March 16, 1886. 
The claims involved in the Stanley patent are the first and third, 
and relate to the use of transformers in multiple arc, each trans- 
former being “made with a primary coil containing such length of 
wire exposed to magneto-electric induction that when operated by 
the dynamo with which it is to be used with its secondary circuit 
open the electrical pressure and counter pressure in the primary 
circuit shall be equal with incandescent lamps or other translating 
devices in the secondary circuits.” The above quotation is from the 
first claim, and the following from the second claim. “Each con- 
verter is adapted to the dynamo operating the system by making its 
primary coil of such length that when supplied with its full propor- 
tional share of the entire normal e. m. f. of the machine, its secondary 
circuit being open, the electrical pressure and counter pressure in its 
primary circuit shall be approximately equal with translating devices 
in the secondary circuits of the converters, to be cut out of circuit 
when not in use without the introduction of any resistance in place 
of them.” 

The following is Judge Coxe’s construction of the bearing of the 
above claims: 
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“Stanley’s contribution to the art of electric lighting is an improve- 
ment upon the method described in the Kennedy patent. It still re- 
mained to discover a way to prevent the varying-candle-power of 
the lamps on a given transformer when a part of the lamps were 
turned off or on. If, for instance, there were 20 lamps on the trans- 
former, and all were burning, the turning off of 10 would change the 
candle-power of the remaining 10, increasing the luminosity. If 
they were turned on again the candle-power of all would go down. 

“The difficulty was a serious one and electricians generally were 
searching for a solution, but always along the same lines. Stanley 
found a solution by doing what no one had ever thought of doing 
before. He discovered that he could remedy existing faults by regu- 
lating the length of the wire on the primary coil of the transformer. 
The patent tells those skilled in the art how to accomplish this re- 
sult. To the uninitiated Stanley’s rule seems indefinite and obscure, 
but electricians have no difficulty in understanding it. He determines 
the correct length of the primary coil by winding on wire after the 
transformer, in circuit, is connected with a dynamo, until the loss 
of voltage represented by the formula C’R equals the predetermined 
loss of energy to be suffered in the system. The length of the wire 
is varied until the desired results are attained. 

“What Stanley did was an exceedingly valuable addition to the 
art. He remedied a serious defect; he secured, without unnecessary 
waste of current, constancy of secondary pressure as lamps were 
turned on or off; he struck out into a new path and brought back 
the prize, which, if he had continued upon the old paths, he never 
would have found. Such a discovery cannot be attributed to the 
‘skill of the calling.’” 

The Court held that an article in the London Electrical Review 
of August, 1885, describing the Zipernowski and Deri plant at 
Budapest, in which transformers were employed in parallel, did not 
furnish an anticipation of the Stanley patent, for the reason that 
“the article in question imparts no information upon the one sub- 
ject which is the all-essential feature of the Stanley invention—the 
length of the primary wire and the method of determining the same. 
* * * Tt fails to tell electricians how the length of the primary 
wire can, be correlated to the voltage and alternations of the current 
supplied.” 

The Court sustained the Stanley patent. 





Telephony in Mexico. 





The annual report of the Mexican Telephone Company for year 
ended Feb. 28, 1901, has been issued. It is as follows: 


1900-01. 18g99-’00. 1898-99. 
OL: I BETVICE oc coes's 3,501 3,005 2,726 
Rentals for year....... $172,905 $140,137 $130,026 
Gross ‘earn. in Mex.... 187,466 160,640 138,937 
Gross exp. in Mex.... 102,635 93,251 82,497 
Net earn. in Mex .... 84,830 67,388 56,440 
Operating expenses.... 75,798 71,334 67,347 
Maintenance .......... 26,836 21,916 15,149 
COMSIPUCHION® 643d 6.5560 «ar 58,607 34,333 35,782 
MUREROMS sa via gilda arats aimioets 8,052 7,308 6,709 
Net rev. U. S. cur.... 35,803 26,519 21,337 


The average equivalent received for Mexican dollars for the year 
was 49.24 cents in gold. In the City of Mexico exchange 25,600 ft. 
of cable have been hung during the year, at a cost of $21,600. It will 
be necessary during this year to add about 24,000 ft. of new cable. 

Another 300-line addition was made to the City of Mexico switch- 
board at a cost of $4,587. If the present rate of increase continues 
it may be necessary to make another addition to the switchboard the 
coming year. The plant has been improved to the extent of $58,- 
697 the past year, and was never in better condition than at present. 
The gain per subscriber in the gross earnings in all the exchanges 
over the preceding year was 72 3-5 cents, the decrease in expenses per 
subscriber $1.3441, making a total gain per subscriber of approxi- 
mately $2.07. 





Long Distance Hypnotizing. 





A test of hypnotizing over telegraph and telephone wires between 
Denver, Colo., and Pueblo, 120 miles, is reported by the Colorado 
papers. Apparently the ability to do such a thing has been proved 
once more, but the utility of it as a new industry was not clearly 
established. 
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CURRENT NEWS AND NOTES. 


TROLLEY PARCEL TRAFFIC.—Attorney General Knowlton, 
of Massachusetts, has rendered an important opinion in relation to 
the question of the constitutionality of the bills authorizing street 
railways to carry merchandise in small packages. Mr. Knowlton 
has stated that the bills are constitutional. 


THE BRITISH PACIFIC CABLE.—A San Francisco corre- 
spondent informs us that the western cable landing of the British 
Pacific cable has been located at Barclay Sound, on the west coast 
of Vancouver Island. A town will be laid out and cottages built 
for‘the cable employees on the 100-acre site. 


GERMAN ELECTRICAL, INVESTMENT.—The principal elec- 
tric manufacturing companies in Germany with their finance com- 
panies, have a paid in share capital of about Mks. 360,300,000 and 
205 millions bond capital. This makes in total a working capital of 
Mks. 574,300,000 or about 136 millions of dollars. The dividends 
paid last year, together with the interest on the bonds, amounted to 
something over ten millions of dollars. 


TELEGRAPHONE TEST.—A successful test of the telegraphone 
in connection with long-distance telephonic transmission was re- 
cently made on a Boston-New York telephone circuit. Mr. T. D. 
Lockwood, of the Bell Telephone Company, spoke to the instrument 
in Boston and the conversation was recorded by the telegraphone 
and subsequently reproduced by it with great distinctness. A test 
between New York and Chicago was not so successful owing to its 
having been made during extremely wet weather. 


FOUR-FIFTHS OF A MILE SPAN.—The Bay Counties Power 
Company has accomplished the feat of stringing four electric power 
cables across the Straits of Carquinez, near Benicia, Calif. It is 
claimed that the span of 4400 ft. between the towers is the longest of 
the kind in the world. The sag, or deflection from a horizontal line, 
is 135 ft. The cables were manufactured of plow steel, and are seven- 
eighths of an inch in diameter. They are insulated at both the tow- 
ers and the anchors by special devices involving original methods in 
electrical engineering. These cables are the largest of their kind, 
and carry a higher potential than those of any similar span. 


ELECTROLYTIC COPPER REFINING.—The New York pa- 
pers last week contained despatches from London of a sensational 
character relating to a revolutionizing electrolytic process, the Ameri- 
can rights of which, it was stated, had been secured by Senator W. A, 
Clark. According to the newspaper accounts the process will work 
a revolution in the copper industry, enabling a saving of $100 per 
ton to be made in transformation from the ore to the completed ar- 
ticle of commerce. What little information concerning the process 
was given would appear to indicate that it is the well-known Cowper- 
Coles process, whereby instead of copper being deposited in the 
electrolytic bath as rough cathodes, commercial tubes, bars or plates 
are formed at the cathode in the process of electrclytic refining. 

CALCIUM CARBIDE.—It is now well understood that the for- 
mation of calcium carbide may proceed to a very appreciable extent 
after the charge has left the arc or main heat zone of the furnace, 
provided the formed carbide be kept in contact with the uncon- 
verted raw material, at a sufficient temperature, and out of contact 
with air. In a patent issued April 23, Dr. Frélich, of Steglitz, Ger- 
many, proposes a means to this end consisting of an elbow-shaped 
tube connected with the tapping hole of the furnace, and provided 
with a suitable closure, which may be either a trapdoor or a flexible 
asbestos tube. The too rapid cooling of the product, which has a 
tendency to prevent the desired after-formation of carbide, is pre- 
vented by burning the reaction gases, consisting mainly of carbon 
monoxide, in an annular muffle surrounding the tube, the gases being 
withdrawn for this purpose through the tubular upper electrode. 


WELDING ALUMINUM.—The thin surface coating of oxide al- 
ways present upon aluminum renders it extremely difficult to effect a 
perfect union of two surfaces of the metal either by soldering or weld- 
ing, and especially at the high temperature required for the latter op- 
eration. In a patent issued April 23 to Max Schmidt, of Berlin, Ger- 
many, it is proposed to accomplish this by effecting the decomposition 
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of this oxide by electrolysis. To this end the aluminum surfaces to be 
joined, previously heated to a welding temperature, are placed in a 
slightly separated relation and connected as the cathode of a circuit 
of low voltage and high amperage. A rod of graphite or platinum, 
constituting the anode of the circuit, is then passed between and in 
contact with the edges of the seam, thereby removing the oxide layer, 
in part mechanically and in part by electrolytic reduction. The 
welding operation may then be effected without hammering or 
pressure. 

WIRELESS TELEGRAPH PLANS.—A special cable dispatch 
from London of April 27 says: The Marquis of Londonderry, Post- 
master-General, received a deputation of the directors of the Mar- 
coni companies yesterday. They ask for a license for the transmis- 
sion of wireless messages within territorial waters between ships 
and land stations. The post office, which, of course, controls the tele- 
graph, has a monopoly that extends to the three-mile limit. The 
deputation also asked on what terms the companies might organize 
sea telegraphy, expressing confidence that a business man at sea 
would like to maintain daily relations with the chief centers of trade, 
and that many passengers would like to communicate with their 
friends on shore, all of which would add to the revenue of the Post 
Office Department. They also asked for a license in order to ar- 
range for dealing with telegraphs to and from foreign places and for 
land purposes. The Marquis of Londonderry promised to consider 
the matter and consult the heads of the various departments con- 
cerned. The reply was not considered very satisfactory. 


STREET RAILWAY STANDARDIZATION .—The Committee 
on Standardizing of Street Railway Equipment, appointed at the re- 
cent meeting of the executive committee of the American Street 
Railway Association, has begun active work with a view to present- 
ing a comprehensive report on the subject at the annual meeting of 
the association in October next. Mr. T. E. Crossman has been ap- 
pointed secretary to the committee, and in conjunction with the 
members of the committee, he will visit some of the leading manu- 
facturers of street railway equipment to ascertain their views on the 
subject of standards. The members of the committee are John R. 
Graham, Lynn & Boston Railroad Company, Boston; N. H. Heft, 
Meriden Electric Railroad Company, Meriden, Conn.; Frank G. 
Jones, Memphis Street Railway Company, Memphis; Willard J. 
Hield, Twin City Rapid Transit Company, Minneapolis; Conway F. 
Holmes, Metropolitan Street Railway Company, Kansas City. They 
request that all who are interested in the subject will correspond 
with the secretary of the committee, whose address is 1829 Park 
Row Building, New York, prior to May 20, at which time a meet- 
ing of the committee will be held in Buffalo. We trust our readers 
will communicate their views to the committee. 


GERMAN LIFE-SAVING APPARATUS.—Consul-General 
Guenther, of Frankfort, March 20, 1901, informs the State Depart- 
ment of a recent improvement in the means for saving life at sea. 
It has often happened, says the Consul-General, that on account of 
darkness, life belts could not be seen when thrown to persons who 
had fallen overboard at night. Buoys with life belts attached and 
supplied with 8-cp electric lights have been constructed heretofore, 
but their use was confined to vessels equipped with electric-lighting 
plants, and their heavy weight, requiring three or four men to han- 
dle them, was a serious handicap. The new apparatus weighs but 33 
Ibs. and produces a light equal to 150 candle-power. The buoy is of 
a globular form, carries from two to four life belts, and supports a 
long cylinder of sheet tin haying 12 compartments filled with carbide 
of calcium. These compartments are arranged at different eleva- 
tions. When the apparatus is thrown into the sea the water passes 
through perforations in the bottom of the cylinder and, coming in 
contact with the carbide, generates acetylene gas. Each compart- 
ment is connected with a burner by a pipe, proper valves preventing 
the escape of the gas other than through the burner. When the 
volume of gas in the cylinder decreases, hydrostatic pressure opens 
the valves and allows water to enter the next compartment to gen- 
erate an additional supply of gas. The gas is lighted electrically, 
and ignition takes place in about 25 seconds after the buoy is thrown 
into the sea. The flame is protected from the wind by glass and 
burns steadily and with great intensity for three or four hours. 
Cleaning and filling the apparatus require only a few minutes. The 
cost of a charge is about 12 cents. 
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TROLLEY FREIGHT.—An ordinance in Detroit allows the street 
railways to carry freight within the city limits. 





AUTOMOBILE SPEED.—The State Department has been pre- 
vailed upon by those who believe there should be general restriction 
of the speed of motors in cities, to procure from consuls of the 
United States reports showing the rules in force in foreign coun- 
tries that have been constrained to apply rules. 





MARCONI STATION IN ENGLAND.—A London despatch 
states that Marconi’s wireless telegraph company is erecting a sta- 
tion on the mainland of England nearest Fastnet Rock. All vessels 
fitted with the transmitter will be able to report themselves when 
they are many miles beyond the rock and thus avoid threading the 
passage separating it from the mainland. 





CHEAP PRODUCER GAS.—A cable dispatch from London of 
April 29 says: The Daily Chronicle says it learns that Dr. Ludwig 
Mond has discovered a method of producing illuminating coal gas 
at twopence per 1000 feet, which will effect a revolution by cheapen- 
ing electric power, and also as bearing upon the production of open- 
hearth steel. 





GOVERNMENT TELEGRAPHS.—In an address before the 
Presidential Postmasters’ Association, of Ohio, Congressman Dick, 
Chairman of the Republican State Committee, declared himself in 
favor of Government control of telephone and telegraph lines. All 
means of communication, he declared, should be under Govern- 
ment supervision, telegraphic and telephonic, as well as the mail 
system, and added that this is certain to come. The United States 
finds, he said, that the surplus of its products must be disposed of in 
the markets of the world. It must not only protect but aid its com- 
mercial interests, and in commerce it is an advantage that communi- 
cation be not only swift but inexpensive. If a telegraphic communi- 
cation can be sent by the Government for 5 cents, then a private cor- 
poration must not be permitted to charge and collect 25 cents for 
that service. The means of communication ought to be the Govern- 
ment’s monopoly not that of a private corporation. Gen. Dick also 
declared himself emphatically in favor of a postal savings system. 





DETECTING TELEPHONE LISTENERS.—A special dispatch 
from Stockholm, Sweden, of April 10, says: An employe of the 
Stockholm Telephone Company has invented a device by which the 
telephone user can tell when a third party is listening to his conver- 


sation. The visible part of the device is a small metal box with a 
glass front. This is attached to the wall or desk near the telephone 
instrument. The pressing of a button connects the “listener de- 


tecter,” as it is called, with the telephone. The intrusion of “central” 
is indicated by the illumination of a red Maltese cross behind the 
glass of the “detecter,” which remains lighted up as long as “central” 
is on the wire. The connection of the operator at the second ex- 
change with the wire is indicated by the illumination of a white 
cross, so that the telephone patron can tell not only when and how 
long the operator is on the wire but also which exchange “cuts in” 
to ask him whether he is through talking or to listen to what he is 
saying. The device, including its installation, costs less than $2, and 
is being put in by a large number of business houses which use the 
telephone for transacting more or less confidential business. 





LETTERS TO THE EDITORS. 
Vacuum Tube Lighting by Metallic Vapor. 








To the Editors of Electrical World and Engineer: 

Sirs.—In your issue of April 27, 1901, there is an editorial on the 
Hewitt vapor lamp. I here state that the discovery of vacuum tube 
lighting by metallic vapor was not made by Mr. Hewitt. In my 
“Notes on Light,” which have been appearing in one of your con- 
temporaries for four years, such a lamp is described and figured, 
the mercury cathode being shown. This note was printed more than 
15 months ago, and the experiment had been tried successfully in 
the summer of 1896, the same results being arrived at. Also in the 
American Journal of Science for November, 1900, in my paper on 
X-light, in which a brief account of some of my vacuum tube work 
was given, I spoke of the tube and said it gave a brilliant light. That 
an experimenter does not care to waste his time by going into com- 
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merce to exploit his observations unless they can be used to relieve 
human suffering is no reason why his results should be ignored 
and the work credited to subsequent inventors. 

You speak of the probability that such tubes may be of scientific 
interest. This is quite true, for this form of tube has already served 
to disprove the theory that the cathode stream particles are the 
ultimate units of either matter or elecricity, and has thrown light 
on other difficult problems in physics. You also speak of the im- 
possibility of using the light on account of its color. It is a simple 
matter to change this color by alloying the mercury. 

Boston, Mass. WILLIAM ROLLINS. 

[Has Mr. Rollins actually demonstrated that it is a simple matter 
to change the color of the light by alloying the mercury, and at the 
same time retain the remarkable properties of the plain vapor lamp? 
—Ebs.] 





Instruction in Electro-Chemistry. 





To the Editors of Electrical World and Engineer: 

Sirs—I have read your recent editorial on “Electro-Chemistry” 
with great interest. I cannot agree with you that “in this country 
the instruction in electro-chemistry is evidently largely based upon 
the theories and methods current a quarter of a century or more 
ago,” for I am sure that if you were to visit the large technical 
schools and universities you would discover that they are thoroughly 
conversant with the most recent ideas of the Arrhenius-Van’t Hoff- 
Nernst-Ostwald school, and that excellent research work is being 
done in accordance with these views. 

I do, however, concur with you in the thought that more attention 
should be given to undergraduate instruction in this field along 
practical lines. The future chemists and chemical engineers should 
receive drill in this direction as well as in other fields of chemistry. 
In our own University we began instruction in electro-chemistry 
as early as 1878. The direction taken was in analysis, in the ex- 
tension and use of the current, with all the metals which would re- 
spond to it» The result has been that a number of useful, rapid, 
practical metal separations were developed, and have met with ex- 
tended application. 

It may perhaps be not improper to add that our seniors in chem- 
istry study in our electro-chemical laboratory such problems as the 
dependence of fall of bath pressure in the electrolyte upon current 
density, concentration and temperature of solution; the influence 
of current density and concentration upon the course of electro- 
chemical reactions; the application of gas analysis to the study of 
electro-chemical reactions (formation of hypo-chlorites and chlor- 
ites) ; the electrolysis of hydrochloric acid with a diaphragm; ‘ion 
transference; the formation of persulphuric acid; metal precipita- 
tions with soluble and insoluble anodes (copper refining) ; the Sie- 
mens’ copper process; experiments with molten electrolytes; ex- 
periments with multipolar electrodes; the electrolysis of salt solu- 
tions with mercury cathode; the application of the current to the 
oxidation and reduction of organic compounds, and the study of 
reactions in the electric furnace. In the latter we have recently 
prepared a number of new and perhaps commercially valuable al- 
loys. This sketch will afford you an idea of the direction in which 
we have been pushing, and, I may add, that graduate students are 
being attracted to the course. 

As to the literature in the English language upon the above sub- 
ject,.I think that there is an abundance, one of the most recent con- 
tributions being Blount’s “Practical Electro-Chemistry,” which de- 
serves favorable mention. Epcar F. SMITH. 

UNIVERSITY OF PENNSYLVANIA, 





Aluminum Wire for Interior Work. 





To the Editors of Electrical World and Engineer: 

Sirs—The Underwriters’ rules for wiring forbid the use of smaller 
wire than No. 14 (B. & S. gauge), presumably on account of the 
lack of mechanical strength of the smaller sizes. In many cases, 
such as the supplying of current for a single lamp, or for more than 
one lamp on a 220-volt current, the current-carrying capacity of a 
smaller wire would be ample. Why might not an aluminum wire of 
No. 14 gauge be substituted for copper in such cases with economy? 
For inside wiring its strength would be sufficient. Its carrying- 
capacity is given by the 1901 rules as 10 amperes for weather-proof 
insulation, and 13 amperes for rubber covered (84 per cent of copper 
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of same size). Its resistance would be nearly double that of copper, 
but for short runs this would not be prohibitory. Since aluminum 
weighs but 3-10 as much as copper, at twice the price per pound 
it would cost 6-10 as much for same size and length bare. The insu- 
lation would cost the same as for copper wire, hence if the insula- 
tion of No. 14 weighs the same as the copper, the final cost of 
weather-proof aluminum wire No. 14 would be 8-10 that of copper, 
or, say, $4 per 1000 ft. for aluminum as compared with $5 for copper. 
In the case of rubber covered wire the cost of the metal bears a 
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smaller proportion, but the price of $14 rubber covered aluminum 
should be about $9 per 1000 ft. to $10 for copper. 

To permit ready soldering, could not the aluminum wire be tinned 
just as the copper wire is generally tinned before being insulated 
with rubber? There is so much No. 14 wire used that a saving of 
from 10 to 20 per cent would be important. The above was sug- 
gested by the editorial regarding aluminum lines in your paper of 
April 20. Morcan Brooks. 


LiIncoLn, NEB. 


DIGEST 


CURRENT ELECTRICAL LITERATURE. 


DYNAMOS. MOTORS AND TRANSFORMERS. 


Large Generators.—PICHELMAYER.—A communication referring to 
the article of Robert (Digest, March 23). He says it is not yet de- 
cided whether the American designers are right in entirely neglect- 
ing the Arnold winding. Parshall’s designs are not exclusively 
typical for American dynamo design. There are also the designers 
of the Westinghouse Company, “the machines of which are built 
according to the principle. Many lines of force and few windings. 
The whole development of the dynamo design consists to a large 
degree in a slow, but continuous increase of the intensity of the 
magnetic field, while in the first Siemens machine B was about 300, 
we have now already arrived at B = 12,000.”—Elek. Zeit., March 21. 


REFERENCES, 


Synchronous Converters—MEYER.—An illustrated article on the 
calculations of synchronous converters. While in a synchronous con- 
verter a direct-current generator and a synchronous motor are com- 
bined, the more difficult part is that of building a good direct-current 
dynamo under aggravating circumstances. He discusses the choice 
of the frequency, number of poles and revolutions per minute, diame- 
ter, armature reaction, the allowable tension per commutator seg- 
ment, current density in the armature wires, form of the slots and 
armature winding, flux of lines of force per pole and choice of the 
straying coefficient, choice of the density of lines of force in the 
single parts, determination of the breadth of the machines and of its 
parts, form of the pole shoes and length of the air-gap, exciting 
ampére windings per pole, commutator, efficiency. The article is 
concluded by some remarks on hunting.—Elek. Zeit., April 4. 


Calculations of Field Coils—Osnos.—An article supplementary 
to his former one (Digest, Jan. 19). He gives a simple method of 
calculating the field coils of a new machine which is to be prede- 
termined.—Zeit. f. Elek., April 7. 


LIGHTS AND LIGHTING. 

Train Lighting —WaALLITSCHEK.—A paper read before the Elec- 
trotechnical Society, of Vienna. In Europe there are at present more 
than 8000 cars electrically lighted, of which 620 are in Austria and 
Hungary. An Austrian railroad, which has used electric train light- 
ing experimentally, gives the cost of a 6-cp lamp-hour as 0.6 cent. 
This railroad will continue to use electric train lighting. The Ger- 
man post office, which uses electric light for the mail cars, gives the 
cost of a 12-cp lamp-hour as 0.9 cent. On the Jura-Simplon Rail- 
road the normal candle-hour costs 0.09 cent. He discusses the dif- 
ferent systems of train lighting. He thinks the pure accumulator 
system will be the system of the future. In the discussion which 
followed, Dick said that the combined dynamo and accumulator sys- 
tems is much cheaper than the pure accumulator system.—Zeit. f. 
Elek., March 24, 31. 

Electrolytic Arc Light.—MueEtter.—A brief communication re- 
ferring to the article of Rasch, noticed recently in the Digest. He 
says that an efficiency of 100 per cent, as claimed by Rasch on ac- 
count of his result of 5.21 candles per watt, is impossible, as there 
are certainly losses in the form of heat. Besides, in his tests of the 
Bremer arc light, Wedding has found in one case 10 candles per 
watt, which is nearly double that claimed by Rasch—Elek. Zeit., 
March 28. 


Nernst Lamp.—E. H.—An article, illustrated by diagrams, giving 
an account of experiments made by an “anonymous correspondent” 
with a 220-volt 80-watt Nernst lamp. He first gives in diagrams 
the results of photometric measurements made at 220 volts in one 
horizontal and two vertical planes, and then the results of experi- 
ments in which he varied the voltage between 220 and 180. The re- 
sults of the latter tests are shown in the adjoining diagram. The 
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NERNST LAMP TESTS, 


abscissas represent the voltage, the curve / the current in amperes, 
the curve P the power in watts, the curve R the resistance in ohms, 
the curve B max the maximum luminous intensity in the axial di- 
rection of the lamp in candles, the curve B the average spherical 
luminous intensity in candles, the curve without designation repre- 
sents the specific consumption in watts per candle. “It will be seen 
that a diminution of the voltage by 5 per cent causes a variation 
of the luminous intensity by 25 per cent. The specific consumption 
which is only about 1 watt per candle in the direction of the maxi- 
mum, becomes 2.9 watts per candle for the average spherical lumi- 
nous intensity. Below 180 volts the lamp is extinguished on account 
of the rapid increase of the resistance.” It is thought that similar 
experience may cause the companies which own the Nernst lamp to 
hold it back, but it is believed that the difficulties will be overcome 
and that the Nernst lamp will be among the commercial lamps of 
the future —L’I/nd. Elec., April 10. 
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POWER 
REFERENCE. 

Electric Power in Coal Mines.—RaveNnsHAw.—A paper read be- 
fore the Brit. Inst. Elec. Eng., in which he gives “some notes on the 
electrical transmission of power in coal mines.” He discusses briefly 
the lighting installation, the generating plant, generators, switch- 
board, cables, switchgear for motors, motor starting switches, motors, 
pumping, haulage and coal cutting. He also describes briefly a num- 
ber of accidents which have occurred in such installations——Lond. 
Elec. Rev., April 12. 

TRACTION. 

Electrolysis from Return Currents.—Kroun.—An account of meas- 
urements made by him in a town where in former years electrolysis 
of gas and water pipes had been observed. The power station is 
near the one terminal of one of the main lines, and the return current 
of nearly the whole network flows through the rails for a length 
of about 0.9 mile. Parallel to the rails, in the same street, there 
are water and gas pipes. These pipes had been destroyed by elec- 
trolysis at the points where the current must leave the pipes to reach 
the station which is 660 ft. from the rails. Later an artificial con- 
nection had been made at this point between the pipes and the rails. 
This prevented, of course, electrolysis at this point, but greatly di- 
minished also the resistance of the circuit through the pipes, so 
that the stray currents through the pipes were greatly increased, and 
there was then a greater danger of electrolysis at points where two 
pipes are joined together. He measured the stray currents and found 
them to be 30 amperes in the average and to increase sometimes to 75 
amperes in the gas pipes as well as in the water pipes. He, therefore, 
removed the artificial connection between the pipes and the rails. 
He then found the stray currents to be only 44 milliamperes in the 
average, i. e., about 700 times smaller. This result was so good that 
no special remedies against electrolysis became necessary. The good 
result is mainly due to the good rail-joints made in the last year, and 
to the fact that the rails had been placed upon a thick layer of sand 
and were thus separated from the earth. At the time, when electro- 
lysis of the pipes had been observed, the electrical connection be- 
tween the rails had been bad. He made an experiment with a Kapp 
inverse booster, by which half of the return current was sucked back 
to the station. He measured the stray current in the gas pipe again, 
and found it had also been reduced to one-half. The stray currents 
in the earth depend upon two circumstances: The voltage drop in 
the rails and the condition of the earth between rails and pipes. The 
latter condition is so important that he thinks it is unfair to give a 
strict rule concerning the voltage drop in the rails alone, as has been 
done in Great Britain. He recommends giving no other rules ex- 
cept the one that, after the railroad is in operation, in no gas or water 
* pipe is a current allowed of more than 1 ampere per 3 cm diameter. 
Otherwise the railroad company must provide a remedy.—Elek. Zeit., 
March 28. 

Combined Trolley and Conduit System—Connett.—The first 
part of an illustrated reprint in full of his paper, an abstract of which 
was noticed recently in the Digest. He first discusses the general 
type of conduit. He believes that from an operating standpoint the 
center slot is a better construction than the side slot. The inherent 
difficulty with the side slot is the switch at the junction of two slots. 
With the center slot, a comparatively light movable tongue can be 
hung or pivoted to the fixed tongue, its use being simply to guide the 
plough. With the side slot the tongue is much stiffer and heavier, 
because it must also guide the wheels of the car and support them in 
one position ; i. e., the entire tongue is movable and its upper surface 
from point to heel must be level with the wheel rail. At its point it 
should have a certain thickness to give mechanical strength. An- 
other objection to the side slot is that the flanges of the wheels throw 
water and mud into the conduit and onto the plough. The advantages 
of the side-slot conduit are that the additional band of iron in the 
street required by the center-slot rails is avoided, and that the main- 
tenance of the paving is thereby simplified, every joint of a rail with 
the paving being a source of weakness in the life of the latter. He 
then discusses the mechanical and electrical details to be considered 
in the construction of a conduit. The ironclad porcelain insulator is 
strong, durable and cheap. There can be no hesitation about its use. 
The insulators should be vertical, so that they may not offer the 
chance for the accumulation of dirt, which can easily happen with one 
horizontally placed. He then discusses the method of attaching the 
insulator to the conduit construction, and gives some notes on the 
switches.—Lond. Elec., April 12. 
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Electric Locomotive—Drovu1n.—An illustrated description of elec- 
tric locomotives built by Brown, Boveri & Co., together with a Swiss 
locomotive building firm, for a French railroad company, to be used 
on high grades near Lyon. At a speed of 5% miles per hour they 
can draw trains of 28 tons, either on ordinary track on grades up to 
6 per cent, or with the aid of rack and pinion on grades up to Ig per 
cent. The weight of the locomotive is 12 tons. For running on ordi- 
nary track and with rack and pinion, there are used two entirely dis- 
tinct systems of motors. On ordinary tracks the locomotive is 
driven by the usual 25-hp tramway motors, which drive the axle by 
simple reduction. For the rack and pinion system a single 150-hp 
motor is used, running at 700 revolutions and driving the wheels by 
a double gearing. This latter motor is placed inside in the frame so 
that it can be left open in order to facilitate ventilation. It is ex- 
cited in shunt, and the excitation is variable. The increase of ex- 
citation is utilized as well in starting as on down grades, the motor 
being used as brake and furnishing current to the line. Current at 
500 volts is supplied to the locomotive by two trolley poles.—L’Elec., 
April 6. 

Tramway Motor.—An illustrated description of a new tramway 
motor of the Gen. Elec. Co., of Berlin. The observation has been 
made that in the tramway service the increase of temperature is gen- 
erally higher in the magnets than in the armature, although the usual 
workshop tests with a voltage of 500 volts, gives the increase of 
temperature about equal in magnets and armature. In the design 
of the new motor larger dimensions have therefore been chosen for 
the magnet coils. At 500 volts and 60 amperes it gives about 35 
horse-power at 490 revolutions. The efficiency is 87 per cent at full 
load and 89 per cent at three-quarter load.—Elek. Zeit., March 28. 

Automobiles—MUuELLER.—A long, mathematical investigation of 
the influence of the wheel diameter upon the power consumption of 
automobiles. He finds that the power consumption is smallest when 
the weight of the automobile is equally distributed upon both axles, 
and if all four wheels are as large as possible. He thinks 2.5 meters 
is the largest wheel diameter that can be used with safety; 50 watt- 
hours per ton-kilometer is said to be the best that can be achieved at 
present with’ heavy automobiles having iron tires—Centralblatt f. 
Accum., March 15, April 1. 

REFERENCES. 


Indiana.—A long illustrated article on the power generating and 
distributing system of the Union Traction Co., of Indiana. There 
are 163 miles of track. Three-phase transmission is used, with con- 
verter sub-stations.—St. R’y Jour., April 15. 

Surface Contact Systems.—An illustrated article on surface con- 
tact systems, with detailed descriptions of the Westinghouse and the 
Dietto systems.—Eng. News, April 18. 


INSTALLATIONS, SYSTEMS AND APPLIANCES. 

Modern Central Station Practice ——C. F. Scotrt.—A paper read be- 
fore the Franklin Institute on “Apparatus for power distribution 
from central stations.” After some general remarks on modern ten- 
dency of consolidation, and on the development of the direct and the 
alternating-current systems in recent years, he describes the con- 
struction of the modern alternator. He discusses at some length 
parallel running of alternators with the aid of a mechanical analogy, 
by comparing the action of two similar engines carrying similar al- 
ternators upon their extended shafts which are connected to com- 
mon bus-bars, and supply an outgoing circuit, with the action of two 
similar engines carrying similar gear wheels upon their extended 
shafts which drive pinions upon a common shaft which supplies 
power to an outgoing belt. He then deals with the synchronous 
converter. Alternators driven by belt or by waterwheels tend to 
give more favorable conditions than those directly connected to en- 
gines for driving generators which supply current to rotary convert- 
ers, as the angular speed will usually have greater regularity. Other 
rotary converters and synchronous motors, as they are generators of 
e. m. f. in common with the alternators, may become disturbing ele- 
ments, and a converter which may run smoothly under other condi- 
tions may behave very badly when a synchronous motor or another 
converter connected to the circuit at some distant point is not operat- 
ing properly. This is, however, not true of induction motors. They 
have an opposite effect, and their presence on a system facilitates the 
operation of the rotary and also the parallel running of the genera- 
tors. He then speaks of the induction motor, and emphasizes its 
effectiveness in service and mechanical reliability. It is ideal in that 
it admits of no adjustments or tampering by the ignorant or curious. 
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While the alternator will certainly be the generator of the future 
central station, there may be a divergence of practice in the consump- 
tion circuit, as the alternating current and the direct current are both 
adapted for this service. In practice it is necessary to utilize as far 
as possible the apparatus which now exists. It is, however, “obvious 
that the system and the apparatus which is most simple and reliable 
in its operation, is that which will probably be adopted ultimately. 
The alternating system, therefore, has naturally the first claim to 
consideration, and upon the broad principles of simplicity it is the 
one which has the first place, and the burden of proof lies with the 
direct current to show adequate compensation for the cost and com- 
plication which its introduction involves.” He finally refers to the 
great possibilities of gas engines.—Jour. Frank. Inst., April. 


Polyphase Machinery in Sub-stations—Exsoratt.—The last part of 
this paper, in which he concludes as follows: Given, that it is re- 
quired to convert polyphase current into direct current by means of 
converting sub-stations, he draws the following conclusions: For 
power work and for those cases in which the amount of lighting to 
be done is relatively small, rotary converter sub-stations operated at 
20 to 30 cycles are preferable. For lighting work the use of motor 
generators, operating at 40 to 50 cycles in the sub-stations, will give 
the best results. This is also the case when the lighting load on the 
sub-station forms a considerable proportion of the total output of 
the latter. Of the two classes of motor generator sub-stations, the 
one which is equipped with synchronous machinery is, on the whole, 
unsuitable for work of any magnitude. An account of the discussion 
which followed is also given.—Lond. Elec. Eng., April 12. The paper 
is also continued in Lond. Elec., April 12. 


REFERENCES, 


Automatic Switch—Dary.—An illustrated description of an auto- 
matic switch, devised by Claude Raymond, for automatically closing 
and breaking an electric circuit at predetermined hours, especially 
for switching in lights automatically during certain hours.—L’Elec., 
Marchr6. 

Batteries in Central Stations —ABraAHAM.—An article in which he 
describes some cases in which batteries in central stations were very 
badly treated in practice and gives some rules for handling a battery 
properly.—Lond. Elec. Rev., April 12. 


WIRES. WIRING AND CONDUITS. 


Electric Wiring —CtLarx.—A paper in which he first gives a com- 
parative table representing, by figures, the values of the different prop- 
erties of a perfect system, and the extent to which these properties 
are realized in several systems in practice. When the perfect system 
is characterized by the figure 100, he characterizes the system of 
screwed tubes by 65, simplex wires by 52.5, lead covered twin by 75, 
wood casing by 46. An installation of wiring should be complete in 
itself without the fittings, and the fittings attached so that they may 
be taken down at any time when painting or papering, or for cleaning 
the fittings themselves. He speaks in favor of standardization.— 
Lond. Elec., April 12. 

REFERENCES. 


Equalization Mains.—TEICHMUELLER.—A mathematical article on 
the mathematical theory of “equalization mains.” He calls attention 
to the importance of the calculation of a network in such a way that 
a certain drop of voltage is not surpassed. An “equalization main” 
connects two points, the voltage of which is to be kept as nearly 
equal as possible under any circumstances; i. e., at any load. He 
first gives the general formulas of the problem, applies them to net- 
works, and gives a numerical example.—Elek. Zeit., March 14, 21, 28. 


Wiring Rules.—BRoaDBENT.—A paper deploring the lack of uni- 
formity in the rules and regulations issued by British fire insurance 
companies, supply companies, etc., and urging that uniformity should 
be secured by the Brit. Inst. Elec. Eng. The same subject is dis- 
cussed in an editorial—Lond. Elec., April 12. 


Underground Cables.—Dervey.—A long abstract of a paper read 
before the Glasgow section of the Brit. Inst. Elec. Eng. He dis- 
cusses the following three systems: First, laying cables direct in the 
ground, armored or unarmored; second, pipe or conduit systems; 
third, solid systems. He thinks that probably the best system would 
be armored cable laid solid in wood troughs, with a minimum thick- 
ness of bitumen in 1 inch all around, the trough and covers to be of 
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I inch thickness also. An account of the discussion which followed 
is also given.—Lond. Elec. Rev., April 12. 


ELECTRO-PHYSICS AND MAGNETISM. 


Leakage of Electricity from Charged Bodies at Moderate Tempera- 
tures.—Berattie.—He had already studied the leakage of electricity 
from insulated plates covered with different substances, the plates 
being charged with positive electricity to a potential of between 200 
and 100 volts at a temperature between 300 degs. C. and 400 degs. C. 
In the present paper he gives an account of a number of additional 
observations at potentials of 1 or 2 volts, and with positive and nega- 
tive charges. An examination of the various results given for small 
voltages shows that the effect produced in the heated atmosphere sur- 
rounding certain insulated substances, is of the same nature as the 
effect produced in the atmosphere surrounding bodies on which salts 
of thorium or of uranium are spread. The difference of potential 
between the mutually insulated metals depends on the nature of the 
metals, but not on their distance apart. The difference observed also 
changes sign when the substance, instead of being on the “one mu- 
tually insulated” metal, is placed on the other. With potentials of 
200 volts there is a one-sidedness in the discharge from certain heated 
substances which does not show itself in the case of thorium or of 
uranium salts. This peculiarity may be compared with the discharge 
due to ultra-violet light. Here, however, it is the positive charge 
which leaks away, while the negative is retained.—Phil. Mag., April. 


REFERENCES. 


Induction Experiments—Guacin1.—A description, illustrated by 
diagrams, of a series of experiments in which he endeavored to show 
“that it is possible to obtain in an induced circuit a current produc- 
ing the same effect as a continuous current.”—Lond. Elec. Eng., 
March 209. 

Rontgen Rays——PrcKHAM.—An illustrated summary of the pres- 
ent state of R6ntgen-ray work.—Sc. Amer., April 20. 


ELECTRO-CHEMISTRY AND BATTERIES. 


Sulphuric Acid in the Lead Accumulator—The first part of an 
article in which he calls attention to the great differences in practice 
of several German accumulator manufacturers regarding the con- 
centration of the sulphuric acid which they use. He gives a list 
compiled from 15 price lists of different companies. This list shows 
that the concentration of the sulphuric acid used by these companies 
varies between 19.85 and 29.84 per cent. One company increased the 
concentration in recent years from 21 to 29 per cent, while another 
diminished it from 29 to 25. Sulphuric acid has a maximum con- 
ductivity at a concentration of 31 per cent. All manufacturers re- . 
quire the use of a concentration below this point. He then refers 
to the fact that the concentration of the acid increases during charg- 
ing and decreases during discharging. If, therefore, only the con- 
ductivity of the acid is considered, the concentration must be chosen 
so that it is above 31 per cent after the charging and below 31 per cent 
after the discharging. He calculates that theoretically 1 ampere-hour 
corresponds to the production of 3.85 gr. lead, 4.44 gr. peroxide of 
lead, and 3.65 gr. sulphuric acid, and to the disappearance of 11.27 gr. 
lead sulphate, and 0.67 gr. water during charge. He shows numeri- 
cally that a variation of the concentration is of great importance. 
He then begins to give an account of experiments which he has made. 
—Centralblatt f. Accum., March 1. 


REFERENCE, 


Per-lodate of Potassium.—MUvuELLER.—An account of an experi- 
mental investigation of the electrolyic production of per-iodate of 
potassium.—Zeit. f. Elektrochemie, March. 21. 


UNITS, MEASUREMENTS AND INSTRUMENTS. 


Electric Meters.——JANET.—An abstract of a paper read before the 
Internat. Soc. of Elec. on the electric meters at the late Paris Ex- 
position. He discussed time meters, coulomb meters and energy 
meters. There is nothing new to be said about the meters of the 
first two classes. Regarding the O’Keenan meter he remarks that 
it is now used for counting telephone calls and for clocks with auto- 
matic winding. He exhibited a clock of this kind that will run 
for about 10 years without needing any care. The energy meters can 
be divided into three classes: First, the motor meters, which can be 
divided into meters with coils, as the Thomson meter, and the rotary 
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field meters; second, oscillating meters, as the Aron meter; and 
meters with discontinuous integration as the Siemens type. The 
type of meters with discontinuous integration which were to be seen 
in great number in the Exposition of 1889, seems now to be sup- 
planted more and more by the motor meter type. He discusses sev- 
eral of the special meters shown in the 1900 Exposition.—L’Eclairage 
Elec., March 2. 

Influence of the Wave Form Upon Measuring Instruments.— 
BENISCHKE.—A brief article illustrated by diagrams and giving an 
account of experiments in which he investigated how far the read- 
ings of alternating-current instruments depend upon the wave form. 
He found that the “normal induction instruments of the Allgem. Elek. 
Ges.” are almost entirely independent of the wave form, while elec- 
tromagnetic instruments, according to the Kohlrausch system, in 
which a thin iron core is attracted into a solenoid, depend largely 
upon the wave form. The results of his measurements are given in 
diagrams.—Elek. Zeit., April 4. 


REFERENCES. 


Industrial Magnetic Measuremeits.—MoNTPELLIER and ALIAMET.— 
Continuations of their illustrated serial. These parts deal with in- 
dustrial permeameters and magnetic balances.—L’Elec., March 23, 
April 6. 

Galvanometer.—A.IAMeEtT.—An illustrated description of a portable 
universal galvanometer of Siemens & Halske.—L’Elec., March 16. 


Rheostat.—FraNnke.—An illustrated article on a new form of slid- 
ing rheostats for measuring purposes.—Elek. Zeit., March 28. 

Three-Phas: Meters—StEern.—An illustrated communication op 
the mathematic.l formulas for the energy of a three-phase system 
with three or four wires—Elek. Zeit., March 21. 


TELEGRAPHY, TELEPHONY AND SIGNALS. 
REFERENCES. 


Baudot System—GRALLERT.—A very long and well illustrated 
raper read before the Electrotechnical Society, of Berlin, in which 
he describes in great detail the Baudot type printing apparatus for 
multiplex telegraphy.—Elek. Zeit., March 28. 

Telephony.—Canter.—A brief illustrated article on the connection 
of telephone systems to Morse lines.—Elek. Zeit., April 4. 

Telephone Switchboard.—An illustrated description of the new 
switchboard of the Bell Telephone Company, at Buffalo, N. Y.— 
Elec. Rev., April 20. 


MISCELLANEOUS. 


Electric Soldering of Zinc Pipes——CaLMEAu.—A description of a 
method in which the soldering iron is heated electrically. The usual 
copper portion of the soldering iron is surmounted by two sections 
or chambers one above the other, and insulated from one another by 
a partition of asbestos. The upper section carries a carbon pencil 
capable of being raised and lowered by means of a screw cut on its 
holder, and connected with the negative terminal of the source of 
the electric current, while the bottom of the lower section is formed 
by the copper portion of the soldering iron, which copper is con- 
nected with the positive terminal. The carbon pencil passes through 
the asbestos partition into the lower section, and being first brought 
into contact with a slight prominence on the copper and then slighly 
withdrawn, an electric arc is produced which heats the copper. The 
article is illustrated in detail—Ass. Ing. El. Liege, Bull., Aug. 14, 
1900; abstracted in Science Abstracts, March. 


REFERENCES. 


Elektrotechnische Mitteilungen.—This is a new illustrated German 
monthly, edited by J. Zacharias, and published by W. Knapp in Halle. 
It is a journal not for electrical engineers, but for educated laymen 
who are interested in electricity. The January number contains the 
following articles: On the abolition of the accumulator traction on 
the Berlin tramways; what is electricity? on electric meters; rules 
for making a galvanic battery; the electric incandescent lamp; on 
electric clocks; danger of fire from electric installations; the join- 
ing of the tramway rails; lightning-rods; an electric launch. The 
February number contains an illustrated article on the question: 
What is magnetism? two illustrated articles by Ruhmer, on the 
Slaby-Arco system of wireless telegraphy, and on acoustic phenomena 
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of the electric arc; an illustrated description of several new electric 
meters; also shorter articles on the storage battery, electricity on 
main lines, etc.—Elek. Mit., Jan., Feb. 

Electrical Laboratory.—StEINTHAL.—An illustrated description of 
the electrical equipment of the new physical laboratories of Owens 
College, Manchester.—Lond. Elec. Rev., April 12. 

Artificial Carbon.—ZELLNER.—A review of the historical develop- 
ment and the present conditions of the manufacture of artificial car- 
bon, with many references to original patents and articles—Zeit. f. 
Elektrochemie, March 28. 

Manufacturing Plant—aAn illustrated description of Nalder Bros. 
and Thompson’s Dalston works, where parts of instruments and com- 
plete switchboards and circuit breakers are made.—Lond. Elec. Rev., 
March 29. 

Manufacturing Plant.—An illustrated description of the works of 
the Eddy Elec. Man. Co.—Elec. Rev., April 13. 

Paris Exposition—Jovicnot.—A very long and well illustrated 
paper read before the Int. Soc. of Elec. in Paris on the moving plat- 
form of the last Exposition.—Bull. de ia Soc. Int. des Elec., Jan. 

Korpa.—An illustrated description of three-phase alternators of 
Brown, Boveri & Co.—Elek. Zeit., April 4. 

A continuation of the illustrated serial. This part deals with sev- 
eral measuring instruments.—Lond. Elec., April 12. 





New Books. 


AMERICAN STREET RAILWAY INVESTMENTS, 1901. Cloth. Large 
quarto. 288 and xxxiv. pages, 29 maps. Street Railway Pub- 
lishing Company: New York City. Price, $5. 

This valuable and interesting compilation of the street railway 
statistics of America once more makes it appearance, to find its way 
to the desk of every one interested in the financial development of 
street railways, whether bankers, brokers and capitalists, or those 
who operate the systems. The book is unique in the fact that it 
gives details with regard to the district in which each street railway 
is situated, and furnishes a vast amount of information as to the 
capital stock, funded debt, receipts, expenses and balance sheet of 
almost every system in the country. In addition to this the names 
and positions of the officers of each road are given and a large va- 
riety of information as to the physical equipment of the system is 
presented, together with the date at which the report was made. This 
data is not thrown down in a confused mass, but is carefully and sys- 
tematically arranged, and one can quickly arrive, from consulting it, 
at a fair idea of the value of any street railway security, as well as 
the extent to which the system subserves the transportation neces- 
sities of the locality in which it operates. 

In addition to the 300 pages of information of this character, the 
work is prefixed by some valuable comparisons of no fewer than 224 
of the street railway properties included in the work. These prop- 
erties are included in five different groups on the basis of their gross 
receipts, and then the figures are given for each road, comparing 1900 
with the preceding year. It is encouraging to see that throughout 
these systems a general high average of increase was reported. In 
one of the groups the average of increase for 1900 was not less than 
21.83 per cent, whereas the average increase in 1899 was but 10.2 per 
cent. The study of this as well as of the whole volume strengthens 
the conviction that the street railway developments of the country 
are, as a whole, being carefully and conservatively managed and are 
constantly rising in the scale of staple, permanent investments. We 
can heartily commend this manual to all of our readers who make 
a study of industrial and financial topics, and especially to those who 
are interested in ascertaining the capabilities of street railway 
properties. 








BOOKS RECEIVED. 

TELEPHONE LINES AND THEIR Properties.—By William J. Hop- 
kins. Revised and enlarged. New York and London: Longmans, 
Green & Co. 307 pages, illustrated. Price, $1.50. 

ELEMENTARY QUESTIONS IN ELEcTRICITY AND MAGNeTIsM. By 
Magnus Maclean, D. Sc., M. I. E. E., and E. W. Marchant, D. Sc., 
A. I. E. E. London and New York: Longmans, Green & Co. 59 
pages. Price, 35 cents. 

INVENTOR’s MANUAL. 
Revised and enlarged edition. 
Co. 115 pages. Price, $1. 


How to Work a Patent to Make it Pay. 
New York: Norman W. Henley & 
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An English Electrical Instrument and Switchboard 
Factory. 





Our London correspondent sends the following account of a re- 
cent visit to the Dalston works of Nalder Brothers & Thompson, 
which company, owing to the rapid progress of its business, had to 
establish works at Kingsland Green, Dalston, in addition to the fac- 
tory at 34 Queen Street. These works are devoted to the manu- 
facture of the parts of instruments and complete switchboards and 
circuit breakers. The assembling of instruments and testing or 
same is still carried on at Queen Street, as previously. 

The ground floor of these works, in which we noticed at the en- 
trance a Rochester time recorder, is devoted first to stores and time- 
keeping departments, the engine room and dynamo room, the dy- 
namo being provided for the purpose of lighting the works as well 
as for furnishing current for motors instead of relying on long- 





FIG. I.—-ERECTING SHOP. 





FIG. 2.—MILLING MACHINES. 
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The suds and oil for the whole of the machinery on this floor is 
supplied to each individual machine from a tank situated at the 
top of the building, all the lubricant running from the machines into 
open troughs placed below the floor whence it runs into another tank, 
out of which it is continually pumped to the upper tank, already re- 
ferred to. Nearly the whole of the work carried out on this floor 
is done systematically to special jigs and fixtures. We noticed, we 
may mention in passing, that many of the tools here were of Ameri- 
can make, and the system of keeping the shop in a cleanly condition 
as well as the heating by suspended steam pipes is in accordance 
with the practice now more generally obtaining. At the far end of 
the shop a tool room is situated. In this shop the tools are not only 
stored for serving out, but all operations for fitting in connection 
with them are carried through here. In addition to the lathes for 
particular work in this shop, a gas furnace is provided for harden- 
ing and tempering the more delicate tools. The blower which serves 





FIG. 3.—ASSEMBLING ROOMS, LATHES AND DRILLING MACHINES. 





FIG. 4.—TURRET AND ENGINE LATHES. 


Views OF ENGLISH ELECTRICAL INSTRUMENT AND SWITCHBOARD FACToRY. 


belting transmissions for the upper floors. In addition to this the 
painting shop and lacquering shop are here, both of which have the 
very best of light, and in this respect we must say the whole of the 
works is exceptionally good. In the erecting shop on the ground 
floor for the larger class of switchboards the illustration shows a 
portion of the Luton central station board. This erecting shop is 
fitted with all the most modern tools for slate drilling and for deal- 
ing with large bus-bars, a number of which for another important 
station board are seen in the foreground. 

On the first floor the machine shop proper is situated. One view 
shows the west side, which is devoted almost entirely to milling 
machines. On the east side, of which there is also a view, the tur- 
ret and engine lathes are situated. The drilling machines are placed 
in the middle of the shop, and as far as possible all machines of a 
kind are grouped together. 


this also furnishes compressed air to the various blow pipes through- 
out the building. 

Adjacent to the tool room is the grinding room, which is pro- 
vided with Brown & Sharp’s universal grinding machine, surface 
grinding machine, Cincinnati universal cutter grinder and a Wash- 
burn twist drill grinding machine. 

On the second floor the assembling of switches and circuit break- 
ers and small parts is generally carried out. This is provided with 
numerous lathes and drilling machines in the body of the shop and 
also an engraving machine which is observed in the foreground il- 
lustration. AJl around are arranged benches with vices. In addition 
on this floor all finished work is taken into store. 

The third floor is devoted also to fitting and assembling work, 
and large switchboards are erected here, as there is plenty of head 
room and splendid light. This is more easily. accomplished insomuch 
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that in the middle of the building a power operated elevator is pro- and the variable speed is obtained by means of a variable leverage, 
vided which passes from the bottom of the building to the top. so that any degree of work, no matter how heavy, may be accom- 
Ample bench and vice accommodation is also provided. At the time plished by allowing the machine head to operate at a sufficiently low 
of passing through the shops we saw a considerable amount of speed. 

heavy switchwork and quantities of parts going through for gen- These transmitters are at present made in two sizes, for both 
: alternating and direct current. The No. 1 size is for household work, 
and the No. 2 for factory work. They are manufactured by the 
Paragon Fan & Motor Company, 572 First Avenue, New York. 
Figs. 1 and 2 give different views of the transmitter, and Fig. 3 
shows a transmitter attached to a sewing machine. 


eral stock. 





Sewing Machine Motor. 
——wyp 
The accompanying illustrations show a method of operating $ew- 
ing machines by means of electric motors. This method possesses 
the following characteristics: Absence of belting, no rheostat, the 





Steel Conduits and Fittings. 





The two illustrations herewith represent (Fig. 1) a water-tight 
switch, and (Fig. 2) an enameled screwed steel conduit, manufac- 
tured by the Simplex Steel Conduit Company, Coventry Street, 
Birmingham, England. 

The Simplex steel conduit system for the interior wiring of elec- 
tric light and power installations consists of a combination of 
enameled or galvanized steel 
tubes and malleable cast iron 
fittings and accessories. The 
conduits or tubes are made in 
four grades, viz.: Enameled 
steel conduits, enameled brazed 
steel conduits, galvanized steel 
conduits and enameled screwed 
conduits. The first three grades 
are made in light gauze steel 
for socket-jointing, and the 
' 2 . a a oe ude { fourth is a heavy gauge con- 
ransmitters can be applied to any machine without special fitting, : ved } ions. 
'the motor runs only when the sewing machine is in operation and FR, Se ne Wer eene a 4 ae Tike aa pong 
takes power in proportion to the amount of work being done, the quits are made in eight sizes, having external diameters, ranging from 


YZ inch to 2 inches. , 
The advantages claimed for this conduit are high economy in 


first cost, installation cost and maintenance; mechanical strength 
combined with lightness and durability; electrical efficiency; neat- 
ness, compactness and accessibility. It is said to be suitable for all 
conditions of wiring work, except in exceptionally damp situations. 

The Simplex enameled screwed steel conduits being screwed are 
made from considerably heavier gauge strip than the other grades, 
and therefore they are much stronger. They are suitable for special 
work where there is a likelihood of their being roughly handled or 
damaged, as, for instance, in the holds of steamships, in breweries, 
railway stations, car sheds, inspection pits, engine rooms, etc. The 
conduit is made for use with screwed fittings, and is 9articularly 





FIGS. I AND 2.—SEWING MACHINE MOTOR. 








FIG. 2.—ENAMELED STEEL CONDUIT. 


adapted for electrical purposes, on account of its smooth interior. 
In the Simplex system there are upwards of 400 fittings and acces- 
sories. These are applicable to each class of conduit, and have been 
designed with the primary object of efficiency combined with 
economy. 

The switch illustrated has been specially introduced for use in 
speed, which is variable, is under the control of the operator, and the conjunction with the Simplex emigrant, corridor and subway fit- 
range of the operation of the machine is from two stitches per min- tings. The box of the switch has been designed to take and can be 
ute up to 2000. The machine head is driven positively at all times, fitted with any of the ordinary tumbler or turn switches in general 





FIG. 3.—MOTOR ATTACHED TO SEWING MACHINE. 
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use. The cover and the nipple are fitted with rubber rings, and 
the bottom of the porcelain is kept about % inci: off the base of the 
box to allow for the wiring connections, which can be made before 
the switch is screwed down. 





Searchlights for the Navy. 





We have from time to time described the various types of search- 
light projectors used in the United States Navy, and in this issue 
we show an illustration of a type of hand-controlled projector 
which is being furnished to a number of the new destroyers and 
cruisers, by the Carlisle & Finch Company, of Cincinnati. The ac- 
companying illustration shows an 18-inch projector, but the 24-inch 
and 30-inch projectors of the same manufacturers are identical in 
construction except that they are, of course, larger and heavier. 

The specifications of the navy require a much better projector than 
is necessary for ordinary commercial use. In the first place, no iron 
or steel is used in the construction unless absolutely necessary, such 
as magnet cores, etc., where no other material would answer. The 
carbon feeding mechanism must be capable of working in any posi- 


tion, and to feed the carbons the entire length without any apparent 
difference in the voltage across the arc. The cylinder or the barrel 
of the projector must be capable of rapid rotation by hand or gradual 





SEARCHLIGHT, 


rotation by means of gearing. A vertical elevation of 70 degs. above 
the horizontal, and 30 degs. below the horizontal is required; added 
to these requirements, the entire projector must be constructed in the 
best possible manner and be absolutly reliable in its every part. 
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Fics. 1, 2, 3 AND 4.—MAaGNETO GENERATORS. 
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The projector shown is required to pick out a white object 10 ft. 
by 20 ft. at a distance of 4000 yards, and the larger projectors at 
distances of 5000 and 6000, respectively. Parabolic mirrors or Man- 
gin mirrors may be used, and the projector is so constructed that 
either can be inserted in a few minutes. In case of an attack by 
torpedo boats, the light would be used at close range, and is required 
to cover as great an area as possible. To do this, a special front 
cover is supplied, which is fitted with a set of dispersion lenses. 
These lenses spread the light out horizontally, but not vertically, so 
that the water is illuminated for a wide range. 

The mechanism for transmitting vertical motion to the cylinder 
consists of a worm and worm wheel which may be thrown in or out 
of mesh like the back gear of a lathe. The trunnions for supporting 
the cylinder are adjustable. 





Magnetos for Special Work. 





The field for the use of magnetos so far from diminishing seems 
to be decidedly on the increase, and considerable ingenuity is there- 
fore being spent on their improvement. Among those who have de- 





voted their attention to this specialty is Mr. John E. Fuller, P. O. Box 
237, Brooklyn, N. Y., who has taken out several patents on the subject 
during the last few years, and whose principle of slotting the mag- 
net frame is illustrated herewith in Figs. 1, 2, 3 and 4. The magnets 
are cast in one piece, as shown in Fig. 1, and then cored and slotted, 
this constituting, it is said, a notable economy in manufacture. Fig. 
2, here shown, is a gas engine spark igniter, which will give a full 
bright spark of 1 to 1% inches at medium speed. Fig. 3 is a similar 
type of machine. Fig. 4 is a generator intended for telephone work, 
and will, it is stated, ring through 100,000 ohms resistance. The 
armature carries an automatic switch which cuts out the armature 
wire and switches in the line wire, instantaneously, when the user 
has finished ringing. It is interesting to note that Mr. Fuller has 
been experimenting on types of these machines for bicycle lamp pur- 
poses. In this case the generator weighs about 1 lb., giving a brill- 
iant light at low speed, and at high speed cutting in a resistance 
which protects the little lamp from burning out, a trouble experienced 
hitherto in this class of work. 





Lathe Centre Grinder. 





The lathe centre grinder illustrated herewith is manufactured by 
L. S. Heald & Son, Barre, Mass. It is designed to be sold at a low 
price, and to have its work just as effective as that of more compli- 
cated machines in which the wheel is driven by power obtained either 
from the face plate of the lathe, or from a friction roll running on the 
largest step of the cone. This grinder is clamped directly 
on the tail spindle and carries a grinding wheel at such an angle 
that it will grind the center to the angle of 60 degs. without possi- 
bility of error and without any delay from the cut and try method of 
setting up. It does not matter what the size of the tail spindle is, or 
whether the lathe happens to have on a large or small face plate or 
any face plate at all; and as it uses hand power there are no con- 
nections to make to get power. It does not matter either whether 
the tail stock happens to be set over for turning tapers or not, as the 
correct angle will be given the center just the same. The grinding 
spindle is driven by sprocket wheels and chain, making it easy to 
get plenty of speed for the wheel, and this construction makes a 











May 4, 1901. 


very easy running machine without the bother of slipping belts or 
the noise of several gears. 
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LATHE CENTRE GRINDER. 


The sliding bearings are separate from the rotary bearings, so 
there is none of the lapping out process that ruins many ma- 
chines of this kind. The rotary bearings are never uncovered, and 
therefore the entrance of grit is wholly prevented. The particular ad- 
vantages of this machine are its simplicity and ease of setting up. 





Static Ground Detectors. 





In many switchboard installations a very convenient and efficient 
piece of apparatus has been omitted on account of the danger to 
switchboard attendants accompanying its use. The instrument in 
question is the ground detector, and in some instances, while they 
have been provided, they have been located in some obscure and sel- 
dom frequented place because of the noted disadvantage. Another 
characteristic defect of the early type of ground detectors was the 
necessity of first introducing a temporary ground occasioning in- 
creased danger to linemen and the possibility of short circuiting the 
system. 

The S. K. C. high-voltage ground detector herewith illustrated 
-and described is designed and said to be the first instrument to com- 
bine thorough reliability at all times with absolute immunity for 
switchboard attendants from danger of shock. It is especially adapted 








FIG. 


I.—HIGH-VOLTAGE GROUND DETECTOR. 


tor high voltages and use on single-phase, two-phase 4-wire and 
three-phase 3-wire circuits. 

The instrument case is entirely of hard rubber, molded to the re- 
quired form. Inside the case, four fixed vanes are arranged around 
a movable vane, as in Fig. 2. The movable vane is made of alum- 
inum, is carried on jeweled bearings and attached to the pointer. 
The fixed vanes are connected diagonally in pairs, and each pair is 
charged statically by one of the line wires through the medium of a 
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condenser. The condensers are independent of the instrument and 
generally mounted behind the switchboard, as in Fig. 2. The in- 
strument has three binding posts, from which connection studs ex- 
tend back and serve to support it on the marble. The binding posts 
at the sides each connect a pair of the fixed vanes with the secondary 
of one of the condensers. The lower binding post serves to con- 
nect the movable vane to the earth. The connection studs serving 
jointly as back connections and as supports, minimize the labor re- 
quired for installing and removing from the switchboard. The num- 
ber of holes required in the marble is also minimized. 

The movable vane is acted upon inductively by the fixed vanes, so 
that the stress produced by each pair is equal, but opposite. The 


S.K.C, 
STATIC GROUND 
DETECTOR 


MOVABLE 


- TYPE D 


FIXED VANES 














‘\ 
SECONDARY PLATE 


TO LINE 


TO GROUND TO LINE 


TO GROUND 


GROUND ON ‘AY’ POINTER DEFLECTS TO LEFT. 
GROUND ON “‘B,’’? POINTER DEFLECTS TO RIGHT., 





FIG, 2.—DIAGRAM OF GROUND DETECTOR. 


movable vane, in consequence, takes a position equally between the 
fixed vanes. This position is the same whether the instrument is 
charged or not, and the pointer stays at zero, indicating no ground. 

If, however, the primary plate of one of the condensers and the 
movable vane become electrically connected, as happens in the event 
of a ground, immediately the pair of fixed vanes, which lead to that 
condenser, assume with the movable vane a like polarity, and the 
latter is repelled. At the same time the action of the other fixed 
vanes is to attract. The two forces acting in the same direction, the 
movable vane takes a position entirely within the vanes oppositely 
charged to it, and the pointer takes a position indicating a ground 
on the side of its deflection. Absorbing no energy in operation, the 


THREE PHASE THREE WIRE CIRCUIT 
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FIG. 3.—DIAGRAM OF CONNECTIONS. 
instrument is kept permanently connected, and ofttimes an instru- 
ment on each circuit, may be used advantageously. 

The two condensers which are used with each instrument are 
made as follows: The primary plate, which is connected to the line, 
is entirely imbedded in a hard rubber block. On top of this hard 
rubber block is placed the secondary plate, which is connected to the 
fixed vanes of the instrument. Each rubber block is then mounted 


on a large procelain insulator. 
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Instruments for different potentials are exactly alike, the adjust- 
ments for the different voltages being made in the condensers. Fig. 
1 shows the general appearance of the S. K. C. ground detector and 
its separate condensers for 20,000 volts. 

The use of separate condensers for charging the fixed vanes keeps 
all high potentials out of and away from the instrument, and as the 
instrument case is made entirely of hard rubber, the insulation is 
perfect. The use of separate condensers also has the advantage of 
allowing the instrument to be mounted wherever convenient, with- 
out regard to the location of the line wire. All that is necessary is 
to connect the secondary plates to the fixed vanes of the instru- 
ment by means of fine wires. The condensers can be located at or 
near the line wires, and insulated from each other by as great a dis- 
tance as is thought necessary. 

The dielectric of the condensers being hard rubber and having 
the primary plate imbedded in it, there is absolutely no danger of a 
lightning discharge going to “earth” through the instrument; in 
fact, there is never any connection in the instrument between the line 
wires or between either of the line wires and the ground. 

The instrument is entirely automatic in its action indicating 
grounds when they occur, and returning to the zero position when 
they are removed. Fig. 2 shows the instrument and its condensers 
connected to a single-phase circuit, and Fig. 3 represents the con- 
nections for a three-phase three-wire circuit, two instruments and 
four condensers being used. 





A Bisulphate of Mercury Primary Battery. 





Now that the spring has arrived, and that warmer weather is be- 
ginning to make itself felt, the demand for fan motors arises once 
again, and more extensive preparations than ever are being made to 
meet it. It happens, however, and this condition will probably con- 
tinue for a long time to come, that a large proportion of the in- 
quiries and applications come from people who are not reached by 





electric circuits, and the result is that their wants have to be met 
if possible by some form of storage or primary battery. The storage 
battery is in many respects handy, but facilities for recharging are 
necessary; and still, all too frequently, these do not exist. There 
thus remain, not only throughout this country but in various parts 
of the world, particularly the tropics, large regions where the fan 
motor is highly appreciated, but can only be enjoyed through the 
intervention of some primary battery. It has been the aim of in- 
ventors for some time past to furnish a cell that would answer all 
the requirements of such work. One of the most interesting types 
of this character is that which has recently been put on the market 
by the Hussey Dynamo Battery Company, of 39 Cortlandt Street, 
New York City. This cell, which is the invention of Mr. Charles 
A. Hussey, who has been actively engaged in the improvement of 
primary batteries for at least a quarter of a century past, has been 
named by him the “Hussey dynamo battery” on account of its large 
amperage and the general ease with which it can be handled. The 
aim of the inventor was to produce a battery in which the oxidizing 
agent in the form of a salt could be gradually renewed as it is used 
up, without trouble, so that the cell would not be liable to polarize. 
In this cell Mr. Hussey employs bisulphate of mercury, and the bat- 
tery is built up in the tubular form indicated by the accompan“ing 
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cuts, which show also the outer special containing jar and the cell 
complete. The jar, of course, may be of glass or rubber, and the ele- 
ments, zinc and carbon, are made in annular form as shown, thus 
presenting a very large surface to the action of the electrolyte. The 
upper connector of metal parts shown resting on the rim of the 
flanged battery carbon are of aluminum, which is not attacked by 
the mercury bisulphate. As will be noted, the lower end of the 
carbon is made with an inner flange, giving it somewhat of a cup 
form, thus enabling it to hold the porous cup, which has an outer 
flange extending outwardly and resting on the carbon flange, without, 
however, constituting a liquid-tight joint. In the porous cup placed 
within the carbon is suspended the circular zinc, which, as will be 
noted, is made in two portions, an upper and a lower ring connected 
by bars or straps. When the battery is assembled the porous cup is 
inserted into the cylindrical carbon so as to rest on the internal flange, 
as stated above. The annular space between the carbon and the 
porous cup is then filled with the bisulphate of mercury up to the 
flaring portion of the carbon indicated in one of the cuts. When 
this has been done, the carbon and the cup are inserted into the glass 
jar. The glass jar is then filled through the hole in the top of the 
zine with nothing but plain water, until the water reaches within one 
inch of the top of the glass jar. 

In the operation of the battery the mercury bisulphate is decom- 
posed so as to set free sulphuric acid, while the oxygen given off 
unites with the nascent hydrogen liberated from the zinc, forming 
water. The metallic mercury being precipitated and passing be- 
tween the carbon and the porous cylinder, at the bottom, collects on 
the floor of the containing jar. Salts of zinc are formed also by 
the action of the battery, and these are gradually dissolved in the 
exciting solution. The renewal of the oxidizing bisulphate of mer- 
cury is accomplished by inserting another supply through the flare 
or wide funnel-shaped opening in the carbon, and thus a great ad- 
vantage is secured in being able to renew or recharge the battery 
and maintain a constant current without dismounting it or taking 
out the parts or suspending work. As those who are familiar with 
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Fics. I, 2, 3 AND 4.—BISULPHATE OF Mercury BATTERY. 


handling primary batteries are aware, there is often considerable 
annoyance and trouble in renewing primary batteries, and one of the 
reasons they are not in more frequent use for heavy work is the 
bother and expense which often attends this operation. 

When the exciting solution has become unduly saturated with the 
salts of the zinc the nozzle of a syringe can be inserted into the cup 
through the hole in the top of the zinc, and the saturated solution 
taken off. The metallic mercury which has collected by gravity at 
the bottom of the jar can also be removed from time to time, and 
having a value may probably be worth while to collect. Water is 
then supplied to the porous cup, or such other renewal of the solu- 
tion may be made as it is the practice of the user to employ. 

Drawing upon the fund of experience given him by years of study 
in this field, Mr. Hussey has not only produced a battery for which 
he claims unusual cleanliness, economy, efficiency, simplicity and easy 
operation, but he has put it together in such handy shape as to render 
it convenient for use in running fans. For this work he uses the 
larger size, the jar being 8 inches high and 7 inches across the top of 
the flange. With two of these batteries in series any fairly well con- 
structed fan motor taking from 10 to 15 watts will send a breeze 
across any dining table, sittingroom or bedroom. When the battery 
is not in use it has very little local action and maintains its internal 





May 4, 1901. 


resistance and e. m. f. substantially unimpaired, while the fact that 
it does not have to be separated and then reassembled for further 
renewal makes it a very convenient form. The company will supply 
complete fan motor outfits with all the necessary adjuncts neatly put 
together, or will furnish the single cells, through its agents in vari- 
ous parts of the country. Mr. Hussey has also worked out the same 
form of-battery for use in telephone work, for which it appears to 
have many advantages, and the company is already experiencing a 
large call in this direction. The voltage of the cell is 1%, and 
from tests which have been made it would appear that the small 
charges of the bisulphate of mercury, which comes in neat packages, 
will drive the fan continuously at a constant speed if the bisulphate of 
mercury is supplied as fast as it lowers in the space between the 
porous cup and carbon, on the same principle as a self-feeding stove. 

It may be added that in addition to operating fan motors, telephone 
circuits, etc., Mr. Hussey is putting out these batteries for gas engine 
work, for jewelers’ light work, dental operations, etc., and will be 
glad to receive inquiries as to its application. 





An Automatic Telephone Meter. 





The measured rate is undoubtedly one of importance to all inter- 
ested in telephone matters, and the telephone company standing as it 
does in a position between the 
subscriber and the investor and 
being expected to satisfy both, 
very naturally welcomes inven- 
tions calculated to produce these 
results. No subscriber could rea- 
sonably offer objections to a meas- 
ured service, provided the scheme 
for keeping account of his calls is 
of a nature that appeals to him as 
accurate and free from complica- 
tions. The present measured ser- 
vice adopted by some of the large 
companies has proved a decided success, but the system lacks the 
confidence that a scientific, automatic counting device would inspire 
in the average mind. 

Actual tests made in one of the large cities by a leading telephone 
company using the measured rate plan show that a very large per- 
centage of the connections made are not recorded against the sub- 
scriber as they should be. On the 
other hand, it is the usual experience 
of the telephone managers who have 
adopted the measured rate to have a 
large number of their bills contested 





FIG. I,—TELEPHONE METER. 









FIG. 2.— METER ATTACHED TO 
TELEPHONE, 


FIG. 3.— INTERIOR VIEW OF METER. 


by subscribers who feel that they have been charged for more con- 
nections than they actually use; therefore, while a measured rate plan 
is admitted by all to be the fairest method of charging for telephone 
service the difficulties of keeping such a record are great and have 
prevented its natural development. 

The Automatic Telephone Meter Company, of Boston, Mass., has 
gotten out an instrument for automatically recording telephone con- 
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nections. The instrument, Fig. 1, is placed at the subscribers station, 
the readings being in clear view of the subscriber at all times. The 
size of the meter is 4 by 6 inches, and it is quite ornamental in ap- 
pearance. In operation no additional movement is made by the sub- 
scriber or the exchange operator, yet this meter records exclusively 
outgoing calls and then only on completion of a connection. It oper- 
ates equally well on both the central energy and magneto call systems 
and the company claims that while it depends upon the joint move- 
ments of the subscriber and operator it is impossible for either one 
to influence its action by any means short of injury to the apparatus. 
The instruments can be used on party lines with equal advantage. 
Fig. 2 shows the method of attaching the instrument to a telephone. 

An interior view of the meter is shown in Fig. 3. The coils at the 
right belong to a selective device which discriminates between out- 
going and incoming calls. The coils at the left operate a simple 
counter, which locks automatically and operates only once for each 
connection actually secured, 

This metering system appears to be rendered complete by the time 
element being included in its sphere of usefulness, and when it is 
arranged to charge by actual time of conversation instead of number 
of conversations, the counter operates at a certain pre-determined 
speed, so long as the conversation is continued. 

Every detail of the instrument has, it is stated, been thoroughly 
worked out and tested under actual working conditions, and in its 
present state it seems to meet every requirement of modern telephone 
service. The claims made for it may be briefly summed up as fol- 
lows. Ist, it will record accurately and positively each conversation 
actually secured by the calling subscriber, and it is impossible for it 
to register an in-coming call ; 2d, it is automatic and will register only 
when the usual movements of the calling subscriber, the operator and 
the called subscriber have been performed ; 3d, there is no impedance 
to conversation whether the meter be used as a connection counter 
or as a time register, and no additional complication or rearrange- 
ment of circuits is necessary at the switchboard or subscriber’s sta- 
tion; 4th, as there are no springs, clockwork or local battery re- 
quired, the expense of maintenance and inspection is trifling, and, 
5th, it is equally well adapted for the magneto, central energy and 
party line systems without change in design or adjustment. 





Turbines in Mining Plant. 





The illustration herewith represents two single horizontal-shaft, 
54-inch McCormick wheels in an iron case discharging into a cast- 
iron draft chest. These turbines are operating in the power plant 
of the Boston & Montana Consolidated Copper & Silver Mining 





HORIZONTAL SHAFT TURBINES. 


The 
The 


Company, Great Falls, Mont., and develop 2800 horse-power. 
power is used for driving a generator and air compressor. 
speed is regulated by a Lombard waterwheel governor. 

This is said to be the heaviest pair of waterwheels ever built in 
America. The weight of the outfit is 280,000 lbs., not including power 
connections, pipes or draft tubes. These turbines were made by the 
S. Morgan Smith Company, York, Pa. 









































NEWS OF THE WEEK. 








Financial Intelligence. 


THE WEEK IN WALL STREET.—Time money was in good de- 
mand, with fair supply. Rates were 4 per cent for 90 days and 4% 
per cent for longer periods. Mercantile paper was quiet and supply 
limited. Rates, 4 per cent for 60 to 90 days’ indorsed bills receivable, 
4@4% for choice four to six months’ single names and 5@6 for 
others. In the stock market the activity continued on an enormous 
scale during last week. Early in the week irregularity with some 
heavy selling and declines prevailed, due to the gold shipments 
caused by the large subscriptions here aggregating $150,000,000 to the 
new British war loan. From the speculative standpoint the situation 
was the most interesting which the bull market has yet exhibited. 
On Tuesday the dealings in stocks aggregated nearly 2,400,000 
shares, which surpassed all previous records. United States steel 
stocks were at one time weak in the face of the strength in other 
quarters, the common falling to 45% and the preferred to 93%. 
There was a sharp rally, however, in both these securities on the ad- 
vance of steel rail quotations and on the statement showing the com- 
pany’s very large surplus over charges for March. During the 
present week, the Exchange, having moved to temporary quar- 
ters in the Produce Exchange for one year, while its own home is 
rebuilt, celebrated the change of base by dealing in nearly three 
million shares on Monday, and by breaking other records in every 
direction as to prices, single orders, rise in quotations, etc. There 
were no marked features last week in traction or electric stocks, and 
with the exception of Brooklyn Rapid Transit, trading was about 
normal in the entire list. Metropolitan Street Railway closed with a 
net loss of 1% points, the sales for the week aggregating 111,100 
shares. The sales of Brooklyn Rapid Transit reached 269,000 shares, 
and the stock closed with a net loss of 1% points. General Electric 
made a net gain of 1% points, the sales aggregating 3206 shares. 
Western Union was quiet, the sales amounting to 17,600, the stock 
closing with a net gain of % of a point. Following are the closing 
quotations at the four exchanges named: 


NEW YORK. 
: Apr. 20. Apr. 27. Apr. 20. Apr. 27. 
General Electric...... 0++2234%4 225 Electric Vebhicle....... . 12 = , 
Brooklyn Rapid Transit.. 86% 85% Electric Vehicle, pfd.... 20 _ 
Metropolitan Street Ry..174 172% General Carriage........ 24 — 
American Tel. & Cable. ..100 noe Illinois Elec. Veh. Tran.. Ro 
Western Union Tel...... 93% 93% Hudson River Tel....... -- + 
American Dist. Tel...... —- 35 N. E. Elec. Veh. Tran... 2% — 
Commercial Cable....... 179 180% N. Y. Elec. Veh. Tran... 4% — 
Etectric Boat.....0....0 17 = Tel. & Tel. Co. of Am... 5 — 
Electric Boat, pfd....... 47 — i De a 1 ee — -- 
Electric Lead Reduc’n... 4% 4% 
BOSTON. 
Apr. 20. Apr. 27. Apr. 20. Apr. 27. 
New England Telephone. — ~ Erie Telephone....... - 60 61 P 
Mexican Telephone...... 3 3 General Electric, pfd.... — aa 
Westinghouse Electric... — a Pe Oy | eee 176% 176 
Westinghouse Elec., pfd. — 75% Boston Electric Light.... — _— 
PHILADELPHIA. 

L Apr. 20. Apr. 27. 5 “ Apr. 20. Apr. 27. 
Electric Storage Battery. 60% 69 Philadelphia Electric.... 6 6% 
Elec, Storage Bat., pfd.. 74 74 Pa. Electric Vehicle..... 1% I 
Elec. Co. of America.... 9% 9% Pa. Elec. Veh. pfd...... I I 
General Electric Auto... — — Am. Railways........... 42% 44% 

CHICAGO. 

: 5 Apr. 20. Apr. 27. Apr. 20. Apr. 27. 
Chicago Edison.......... 155 — Chicago Telep. Co...... ' lag 
Chicago City Ry........ a — Union Traction......... — a 
National Carbon......... — 15% Union Traction, pfd..... = — 
National Carbon, pfd.... — 85 Northwest Elev. Com.... — 38 

* Asked. 


THE VAN CHOATE SWINDLE.—A special dispatch from Bos- 


ton, of April 25, says: The inside history of an enterprise which cost , 


the poor people of New England millions in the aggregate, and of 
which there is scarcely an asset left, is given in the report filed to- 
day of Stephen H. Tyng, appointed by the United States Circuit 
Court Auditor in the case of W. L. Clark vs. the Van Choate Elec- 
tric Company, to pass upon claims presented by creditors of the 
company. Mr. Tyng says that when the company was organized its 
only assets consisted of rights and property turned over by Van 
Choate for 590,900 shares of the stock received by him. “The actual, 
tangible property turned over,” says the report, “was so inconse- 
quential in amount and value as to be scarcely worthy of considera- 
tion, and that any sane person would pay $6,000,000 for what he turned 
over is simply preposterous.” Mr. Tyng says Van Choate and his 
associates were perfectly conscious of the fact that the corporation 
was vastly overcapitalized. He finds that none of the inventions had 
been determined to be a practical commercial success, or really had 





any pecuniary value whatever, and that the company from its incep- 
tion was in an insolvent condition. 

ELECTRIC COMPANY OF AMERICA.—It is stated that dur- 
ing 1900 the Electric Company of America has received 70 proposi- 
tions for the purchase of plants. Fifty of these were rejected and 
20 were examined by the company’s experts. The Bridgeport, Ohio, 
plant was purchased June 1. The company has a 10-year lighting 
contract there. The power is supplied from the Wheeling (W. Va.) 
works across the Ohio River. The Rockford, IIl., property was 
purchased Nov. 1. It is reported as having a good steam and water 
power business. Power is supplied to the Rockford Railway, Light- 
ing & Power Company and to the Interurban Company. Extensions 
are contemplated to both the Atlantic City and the Conshohocken 
plants. Franchises have already been obtained for South Atlantic, 
Ventnor and Longport, to be lighted from the Atlantic City station. 
The Atlantic City Gas & Water Company, in which the Electric 
Company of America has a large interest, has been moved to the At- 
lantic City Lighting Company plant. A franchise has been ob- 
tained for Spring Mills, which will be served from the Conshohocken 
plant. 

AMERICAN TELEPHONE & TELEGRAPH.—Kidder, Pea- 
body & Co. offer for subscription $2,500,000 American Telephone & 
Telegraph Company collateral trust 4 per cent bonds at 100) and 
accrued interest. The bonds are ‘included in the outstanding issue 
of $15,000,000 collateral trust 4 per cent bonds, under an indenture 
which permits the issue of $100,000,000 bonds. There are now out- 
standing $10,000,000 American Bell Telephone A 4s and $15,000,000 
collateral trust 4s, a total of $25,000,000 4 per cent bonds. These 
bonds call for an annual interest disbursement of $1,000,000 per an- 
num. The net revenue of the company for 1900, after deducting in- 
terest and taxes, amounted to $5,486,057. The cost of replacement of 
the company’s assets, it is estimated, would be much more than the 
par value of the securities outstanding, and much could not be re- 


placed. 

THE UNITED TRACTION COMPANY, of Pittsburg, Pa., 
reports gross earnings for March of $157,792, an increase of $9,783 as 
compared with the same month of last year, and net $70,741, an in- 
crease of $5,230. For the nine months ending March 31 the gross 
earnings were $1,434,145, an increase of $112,987, as compared with 
the corresponding period of last year, and net $634,423, an increase of 
$30,269. 

BAY COUNTIES POWER COMPANY.—It is understood that 
the Bay Counties Power Company, San Francisco, has given a sec- 
ond mortgage in the sum of $750,000, covering all of its property, to 
secure a bond issue to that amount. These bonds are to run for 30 
years, and are at 6 per cent, payable semi-annually. They are re- 
deemable at any time at 110. It is said that the greater part of the 
bonds has been placed in San Francisco. 


DIVIDENDS.—The Westinghouse Electric & Manufacturing 
Company has declared a quarterly dividend of 1% per cent on its 
assenting stock, payable May 15. 


Commercial Intelligence. 


THE WEEK IN TRADE.—General trade, according to reports to 
the mercantile agencies, manifested a strong underlying tone last 
week, which seemingly lacked only the advent of better weather to 
become buoyant. In some directions, activity is pronounced, as, for 
example, in iron and steel, where apparently production is taxed 
to its capacity, though apparently more to meet existing requirements 
than for new orders. Railway gross earnings continue to show sub- 
stantial gains, the current receipts of the Southwestern lines being 
the best in their history, and Western and Southern roads are doing 
almost as well. The failures during the week as reported by Brad- 
street's, numbered 214, as against 212 the week previous and 182 the 
same week a year ago. There was very little activity in copper, and 
no change in prices. The controlling interests still adhere to 17 
cents for lake and 16% cents for electrolytic. During the week the 
Government bought 300,000 lbs. of lake at 17 cents, delivered in 
Washington. 

ENGINE BUILDERS’ CONSOLIDATION.—A little more light 
is thrown this week on the engine builders’ consolidation. It is now 
said that the new company will be known as the Allis-Chalmers Com- 
pany. The E. P. Allis Company, of Milwaukee, the Frazer & Chal- 
mers Company, of Chicago and London, the Gates Iron Company, 
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of Chicago, and the Dickson Manufacturing Company, of Scranton 
and Wilkesbarre, are the companies to be conducted under one man- 
agement. The deal was consummated Saturday. It is understood 
that the locomotive works of the Dickson Company are to be operated 
as an entirely distinct concern for the present. In Philadelphia Mr. 
William L. Elkins, Jr., stated that the Allis-Chalmers Engine Build- 
ing Company, had been formed with $12,500,000 preferred stock and 
$20,000,000 of common stock. Mr. Elkins said he had resigned from 
the presidency of the Pennyslvania Iron Works Company, which had 
not been taken into the combination. Mr. Elkins has also resigned 
as a director of the company. He is authority for the statement that 
large works will be built in the vicinity of Philadelphia, and the new 
concern when running full handed will employ about 15,000 men. 
Mr. Elkins is the only Philadelphia director of the new company. 


EXPORTS OF ELECTRICAL MATERIAL.—The following 
are the exports of electrical material from the port of New York, for 
the week ended April 10: Antwerp—15 packages electrical material, 
$546; Argentine Republic—133 cases electrical material, $6,560; 3 
cases motor vehicles, $1,850; 18 packages electrical machinery, $4,121. 
British Possessions in Africa—39 packages electrical material, $2,180. 
British East Indies—3 cases electrical material, $158. British West 
Indies—13 packages electrical material, $454. Bristol—6 packages 
electrical machinery, $2,030. Bolivia—g packages electrical material, 
$160. Bremen—1 package electrical material, $75. Brazil—182 
packages electrical material, $7,536; 50 packages electrical machinery, 
$36,667 ; 1 coil cable, $105. Cuba—3 packages electrical machinery, 
$57 ; 410 packages electrical material, $2,242; 1 reel cable, $137. Can- 
ada—z2o cases electrical material, $180. Chili—1 case electrical ma- 
terial, $12. Central America—68 packages electrical material, $2,409; 
I case electrical machinery, $270. Dundee—s packages electrical ma- 
terial, $520. Ecuador—82 packages electrical material, $1,476. Glas- 
gow—lI case electrical machinery, $100. Hayti—og packages electrical 
material, $149. Hamburg—28 packages electrical material, $2,142; 8 
packages motor vehicles and parts, $5,000. Havre—7 packages elec- 
trical material, $100; 1 case motor vehicles, $600. Huddersfield—2 
cases electrical material, $32. London—165 packages electrical ma- 
terial, $1,724; 32 packages electrical material, $1,668; 5 cases motor 
vehicles and parts, $3,820. Liverpool—175 packages electrical ma- 
chinery, $20,375; 25 packages electrical material, $1,854; 5 packages 
motor trucks, $325. Marseilles—8 cases electrical material, $587. 
Mexico—66 packages electrical material, $1,368; 5 packages electrical 
material, $44. Newcastle—26 packages electrical machinery, $3,500; 
I package electrical material, $15. New Zealand—2 packages elec- 
trical material, $16. Peru—16 cases electrical material, $825. Pres- 
ton—3 cases electrical material, $157. Ramsgate—2 cases electrical 
machinery, $200. Rotterdam—1 crate motor vehicles, $150. Siam— 
34 packages electrical material, $11,212. Southampton—7 packages 
electrical machinery, $1,300; 3 packages electrical material, $1,109; 6 
cases motor vehicles, $3,000. United States of Colombia—4 pack- 
ages electrical material, $113; 3 packages electrical machinery, $340. 
Venezuela—139 packages electrical material, $1,010; 1 package elec- 
trical machinery, $36. Vienna—16 packages electrical material, $792. 

ORDERS FOR ELECTRIC HOISTS AND CRANES are re- 
ported as below by the Milwaukee firm of Pawling & Harnischfeger. 
They state that the outlook is very bright. They are receiving in- 
quiries that indicate the influx of a large volume of new business. 
The recent sales are: American Sheet Steel Company, Wellsville 
Works, Ohio, one 30-ton, with 5-ton auxiliary hoist, and one 10-ton; 
Anheuser-Busch Brg. Assn., St. Louis, Mo., one 20-ton for power 
plant and one 5-ton for pumping station; American Clay Working 
Machinery Company, Bucyrus, Ohio, two 20-ton and one 15-ton; 
American Bridge Company, Philadelphia, Pa., one 8-ton for Post & 
McCord Branch, Brooklyn, one 25-ton and one 8-ton for Trenton 
branch; A. & P. Roberts Company, Pencoyd, Pa., one 25-ton, with 5- 
ton auxiliary hoist; Curtis Sheet Steel & Corrugating Company, 
Zanesville, Ohio, one 20-ton; Frankford Steel & Forging Company, 
Eddystone, Pa., one 10-ton; Oesterreichisch-Alpine Montangesell- 
schaft, Vienna, Austria, one 5-ton; La Belle Iron Works, Steuben- 
ville, Ohio, three 5-ton, 100-ft. span, and two 5-ton, 80-ft. span; New 
York Shipbuilding Company, Camden, N. J., one 15-ton double trol- 
ley; Nordberg Manufacturing Company, Milwaukee, Wis., two 30- 
ton and two 1o0-ton; Philadelphia & Reading Railway Company, 
Pottsville, Pa., one 25-ton, with 5-ton auxiliary hoist, and one 30- 
ton double trolley; Puget Sound Naval Station, Bremerton, Wash., 
one 10-ton ; Wheeling Steel & Iron Company, Wheeling, W. Va., two 
10-ton; Sharon Steel Company, Sharon, Pa., one 5-ton; Parkersburg 
Steel & Iron Company, Parkersburg, W. Va., one 25-ton, with 5-ton 
auxiliary hoist; North Mount Lyell Copper Company, Crotty, Kelly’s 
Basin, New Zealand, one 40-ton, with 5-ton auxiliary hoist; Laughlin 
Hall Company, Wheeling, W. Va., one 20-ton; Chandler & Taylor 
Company, Indianapolis, Ind., one 10-ton. 

MACHINERY EXPOSITION AT FRANKFORT.—Consul- 
General Guenther writes from Frankfort, March 7, to01: “On the 
5th instant, a meeting, largely attended by the members of the tech- 
nical and other societies, took place at Frankfort to receive the re- 
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port of a committee charged with the duty of investigating the sub- 
ject of a permanent exposition of machinery and models in this city. 
Plans for a suitable building and estimates of cost for the same 
were submitted; $50,000 was the estimated cost, but many thought 
the amount inadequate. After a long and animated discussion, the 
following motion was adopted unanimously: ‘In view of the im- 
portance of Frankfort-on-the-Main as the center of a district rich in 
industries and commerce and of an immense passenger traffic, this 
meeting, called by the representatives of the Technical Society, the 
Frankfort branch of German engineers, the Electro-Technical So- 
ciety, the Frankfort Society of Technical Engineers, the Society for 
Social Economy, the. Agricultural Society, etc., deems a permanent 
exhibition of the trades and industries an urgent necessity and an 
efficient means to further the commerce, the industries, and the agri- 
cultural interests of Frankfort-on-the-Main. We therefore request 
the proper authorities and the general public to aid in its establish- 
ment.’ ” 

W. R. BRIXEY, the well-known manufacturer of kerite cable, has 
just received notification from Washington, D. C., that he has se- 
cured the contract for supplying the submarine cable to be utilized 
for the purpose of connecting Juneau, the capital of Alaska, with 
Skagway, which is the southern terminus of the White Pass Rail- 
way. The contract will entail an expenditure in the neighborhood of 
$75,000. It is, apart from its monetary value, an important contract, 
as under existing circumstances Juneau is cut off from communica- 
tion with the outside world, except by steamer from Seattle, from 
which point it takes four days to reach the far northern city. The 
cable, weighing about 600,000 Ibs., will be shipped by rail from Sey- 
mour, Conn., to a point not yet determined on the Pacific Coast. 
From there it will be carried in a specially chartered steamer to 
Alaska. The line will be laid and in operation prior to Aug. 1, when 
it will be possible to telegraph Juneau from any cable office. 


THE KAWASAKI DOCKYARDS, one of the principal under- 
takings of its kind in Japan, are about to place some more orders 
for American electrical equipment. The plant already consists of 
two 250-hp engines built by the Ball Engine Company, of Erie, Pa., 
which were purchased through the Frank M. Pierce Engineering 
Company, of New York City, and two 150-kw generators furnished 
by the Westinghouse Electric & Manufacturing Company. The 
dock authorities now call for a 500-hp Ball engine and a 500-kw 
Westinghouse generator. 

WESTINGHOUSE, CHURCH, KERR & CO., of New York 
City, report receipt of cable advice from Noyes Brothers, of Syd- 
ney, New South Wales, one of the principal concerns handling 
American machinery in the antipodes, requisitioning for 30 com- 
pound type engines averaging 50 horse-power each. Ten belted 
generators, aggregating about 800 kilowatts, were ordered at the 
same time by the firm. These will be manufactured by the West- 
inghouse Electric & Manufacturing Company. The equipment will 
be utilized for general power purposes in the British colony. 


THE PASSAIC ROLLING MILLS, of Paterson, N. J., which 
concern is said to have decided on the conversion of its motive power 
from steam to electric transmission, is at present placing some fair- 
sized orders rendered necessary, by such change. The Harrisburg 
Foundry & Machine Works have been allotted an order for two 150- 
hp standard single-valve automatic engines, to be direct connected 
with two 100-kw generators. These dynamos will be built by the 
Crocker-Wheeler Company, of Ampere, N. J. 

THE PELTON WATERWHEEL COMPANY, New York of- 
fices, 143 Liberty Street, has secured a contract calling for 10 miles of 
riveted steel pipe, which will be utilized by a large tin mining com- 
pany in the Malay Peninsula. The pipe varies from 8 inches to 24 
inches in diameter and will aggregate a weight of 900 tons, approxi- 
mately. The contract stipulates for completion of shipment within 
six months. 

THE HARRISBURG FOUNDRY & MACHINE WORKS, Har- 
risburg, Pa., have secured an order, through their New York office, 
for a 100-hp tandem compound engine, driving a fan load in one of 
the principal hotel establishments located in Minas, Brazil. The 
requisite generator—a 60-kw machine—together with several large 
fans, is being supplied by the General Electric Company. 

MESSRS. R. ROGERS ET CIE., of Paris, France, have placed 
an order with Westinghouse, Church, Kerr & Co., of New York 
City, for one 80-hp and one 55-hp compound engine, together with a 
30-hp simple engine, to be used for electric light purposes in the 
French capital. 

J. J. REIDY, New Haven, Conn., reports that the War Depart- 
ment has just shipped eight cases of his Donnelly improved steel 
climbers, complete with straps, to the Philippine Islands for use by 
the Signal Corps there. 

THE AKRON ELECTRICAL MANUFACTURING COM- 
PANY, Akron, Ohio, expects to double its capital stock in the near 
future, owing to its increased business. 
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THE HAINES & NOYES COMPANY, Chicago, reports a steady 
growth of business. Among the contracts closed through its pri- 
vate telephone plant department are a complete local and long-dis- 
tance telephone system for the new Beaumont Hotel at Beaumont, 
Texas. This includes a 100-drop annunciator switchboard. The 
drops are of the target type, and the switchboard contains the com- 
pany’s latest clearing-out drop. This board is equipped with two 
trunk lines to the city exchange. The telephones are the “Style 41,” 
which are very small and compact, and are for local and long-distance 
use as well as for interior use. The annunciator switchboard and 
telephone backboards are all in golden oak. Messrs. Miller & Tug- 
gle, of Beaumont, are to install the system. Another large private 
plant has been installed in the works of the American Car & Foundry 
Company, Chicago. This company is also equipping the Hahnemann 
Hospital and the R. A. Waller High School, Chicago, with complete 
plants. Through the St. Louis Electrical Supply Company and the 
Lindsey Electrical Supply Company they have recently installed sev- 
eral large plants in St. Louis. They have also closed several con- 
tracts for exchanges during the past week ; among them may be named 
Elma, N. Y. 

CALCIUM CARBIDE.—For years past the electricians of the 
world have been experimenting with electric furnaces with a view 
of making them successfully continuous. If reports are true, it 
would seem to have fallen to the lot of an American to achieve suc- 
cess where electricians of many countries have failed, even though 
he did not live to enjoy his success. In April, a patent covering an 
improvement in electric furnaces was issued to F. J. Patten, the well- 
known electrical engineer who died in this city last November. The 
patent which is owned by the Columbian Carbide Company, of New 
York City, is of the open hearth type, and in the opinion of the elec- 
trical experts who have examined it, fully satisfies all the require- 
ments of a strictly continuous furnace. The company owning it is 
about to build a large plant, where its secret processes in conjunc- 
tion with furnaces of the above type will be employed in the manu- 
facture of calcium carbide upon a huge scale. We regard this move 
as a most important one, and with our readers shall watch the result 
with interest, in view of the fact that the carbide industry of this 
country has hitherto been in the hands of one company which seems 
to have had a monopoly of the trade. 


KELLOGG TELEPHONE SALES.—The Kellogg Switchboard 
& Supply Company, of Chicago, is busy over several new contracts 
for large telephone exchanges. Among the recent orders for small 
switchboards, varying in size from 50 to 300 lines, are the following: 
Williamsburg, Pa.; Russell, Iowa; Somerset, Pa.; Chrisman, IIl.; 
Webster, S. D.; Grandbury, Texas; West Chester, Pa.; Bartelsville, 
I. T.; Bishop Hill, Ill.; Woonsocket, S. D.; Tama, Iowa; Royers- 
ford, Pa.; Columbus Junction, Iowa; Little Rock, Ark. ; Marco, Ind. ; 
Shawnee, Ohio; Canadian, Texas; Troy, Ind.; Savannah, III.; Chad- 
wick, Ill.; Black River Falls, Wis.; Astoria, Ill.; Concordia, Kans. ; 
Ashland, Ky.; Blue Rapids, Kans.; Greenleaf, Kans.; Huntingburg, 
Ind.; Virginia, Ill.; Logan, Kans.; Hurley, S. D.; Sparta, Ill.; Mil- 
tonville, Kans. ; Scandia, Kans. ; Streetsville, Ohio ; Lexington, Miss. ; 
Story City, Iowa; Versailles, Mo.; Dalton, Ohio; Doylestown, Pa.; 
West Grove, Pa.; Westphalia, Ind.; Linton, Ind.; Clifton, Kans. ; 
Sanborn, Ind.; Estelline, S. D.; San Francisco, Calif. ; Joy, Ill.; Blue 
Earth, Minn.; Augusta, Ill.; Sullivan, Ind.; Dawson, Minn.; Wells- 
boro, Pa. 

RAILWAY SHOPS.—The Lake Shore & Michigan Southern 
Railway Company has completed plans for immense repair shops to 
be located at Collinwood near Cleveland. The locomotive shops 
and the blacksmith and car machine shop will be of steel construc- 
tion, and bids for their construction will be asked for within a few 
days. There are to be three other buildings of large size, including 
a power house. All machinery will be electrically driven, and the 
power equipment will consist of boilers of 1800 horse-power, with 
engines to correspond; one 400-kw direct-current generating set; one 
80-kw generating set, one 1300 cubic-foot air compressor. Bids for 
the three buildings and the power equipment will be called for in the 
near future. Contracts for four large cranes have been placed with 
the Philadelphia Engineering Company, Philadelphia, as follows: 
One 100-ton electric traveling crane, one 30-ton, one 10-ton and one 
7%4-ton crane. A large amount of machinery will be required, but 
bids will not be called for for some months. 


THE AMERICAN STOKER COMPANY reports receipt of con- 
tracts for automatic underfeed stoker equipments for installation in 
the Monterey and Asclentes (Mexico) plants of the American Smelt- 
ing & Refining Company. Seven equipments, each having a capacity 
of 2000 Ibs. of coal an hour, will be utilized in the first-named plant, 
while three machines of similar description have been ordered for 
Asclentes. The United States Government has also requisitioned for 
three stokers to be shipped for the new pumping station at Havana. 
These equipments will have an hourly capacity of 800 lbs. of coal 
each. The largest domestic order recently obtained was received from 
the Cincinnati Edison Electric Company, which is to be furnished 
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with no fewer than 26 automatic stokers for installation in its prin- 
cipal power station. These machines are each to have a capacity of 
2000 Ibs. an hour. 

MATERIAL FOR ECUADOR.—Dr. José Maria Borgia, former 
Consul-General and Acting Minister to the United States from Ecua- 
dor, who has been in New York City for some time, has started for 
home. Before leaving he said: “I have been making arrangements 
for the shipment of machinery for the better development of our gold 
fields. In a few months we shall have more than 300 dredges there 
worked by electricity. Orders have also been placed with the Ameri- 
can Bridge Company for more than $2,000,000 worth of bridge ma- 
terial, to be used in the completion of the Guayaquil & Quito Rail- 
road, a very necessary adjunct to the successful working of the mines. 
We consider our gold fields, when fully operated, will prove the 
richest in the world.” 

ORDERS FROM BLOOMINGTON, IND.—The Bloomington 
Light, Heat & Power Company has placed an order for 5000 lights 
transformer capacity with the Kuhlman Electric Company, of Elk- 
hart, Ind. It has also let a contract to the Fort Wayne Electric 
Works for a 100-kw alternator and to the General Electric Company 
for 100-light capacity on the Hartford arc system. It will put in 
Chandler & Taylor boilers, Stillwell-Bierce heaters and Gardner 
pumps. It will use the Cutter mast-arm for street lights, and the 
Cutter absolute cut out. Mr. A. M. Barron is general superintendent. 


THE BROWN HOISTING MACHINE COMPANY, of Cleve- 
land, Ohio, has practically completed plans for the erection of a new 
plant to take the place of the one destroyed by fire some months 
ago. The main plant will cover almost an entire square 500 by 312 
ft. There will be seven buildings, each of which will be covered by 
acrane. All the machinery will be electrically driven. There will be 
an independent power house equipped with three units of 250-kw 
capacity each. Contracts have not yet been placed. 

TEXAS TROLLEYS.—E. P. Roberts & Co., of Cleveland, Ohio, 
engineers for the Northern Texas Traction Company, have closed 
contracts for the equipment of the power house at Dallas. It will 
consist of two 600-kw alternating-current generators, two 300-kw 
rotary transformers, two 400-kw rotary transformers, all of West- 
inghouse make, and two goo-hp Cooper Corliss cross compound en- 
gines. 

ELECTRICAL MACHINERY IN MEXICO.—Mr. Charles E. 
Sharp, of St. Louis, representing an electrical supply house of that 
city, has been making his semi-annual business tour of Mexico. He 
reports that the demand for electrical machinery in that country is 
constantly increasing. He says that his company will establish a 
supply house at some large distributing center in Mexico in the near 
future. 

POWER COMPANY.—The Connecticut Senate has passed a bill 
giving permission to the Consolidated Lake Superior Power Com- 
pany to engage in operating railroads, steamers, express business, 
furnishing water and electric light, etc. The company has a capital 
stock of $20,000,000, and Mr. Lynde Harrison, of New Haven, is 
president. 

GREAT DEMAND FOR RAILS.—A representative of the Cam- 
bria Iron & Steel Works is quoted as saying that the great activity 
in the construction of electric lines has swamped rail mills with 
business. The Cambria Company is refusing orders for rails for 
earlier than October delivery, and other rail mills are reported to be 
in even worse condition. 

THE AMERICAN BRIDGE COMPANY has been awarded a 
contract for the erection of the buildings for the plant of the 
Youngstown Engineering Company at Youngstown. The latter 
company will engage in the manufacture of electric cranes and heavy 
castings. 

TROLLEYS IN ILLINOIS.—The Aurora, Elgin & Chicago Elec- 
tric Railway Company has placed contracts for four 2200-hp Cooper 
Corliss engines, 8000-hp Edgemore boilers and General Electric Com- 
pany generators. 

A 12-POINT AUTOMATIC TELEPHONE SYSTEM for use in 
Colombia, South America, has been purchased by the United Fruit 
Company from the Clark Automatic Telephone Switchboard Com- 
pany, Providence, R. I. 

THE EXETER MACHINE WORKS, Pittston, Pa., are at present 
installing their gravity system of coal conveying, etc., at the Twen- 
ty-ninth Street station of the New York Gas, Electric Light, Heat & 
Power Company, New York City. 

BALL ENGINE CONTRACT.—The Mount Washington Elec- 
tric Light & Power Company, Mount Washington, Md., is installing 
a 350-hp tandem compound direct-connected engine, purchased from 
the Ball Engine Company, Erie, Pa. 

THE IBERIA ELECTRIC SUPPLY COMPANY has been 
formed at New Iberia, La., and will do a construction and supply 
business. Mr. A. G. Nauch, president, writes us that the company 
will be glad to receive catalogues, price lists, etc. 
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Special Correspondence. 


ENGLISH NOFES. 


London Office, ELEctriIcAL Worxtp AND ENGINEER, April 20, 1901. 

THE SOUTH WALES ELECTRICAL POWER DISTRIBUTION COM- 
PANY, which succeeded in getting its bill through Parliament last year under 
certain restrictions, is taking steps to exercise the powers it possesses. Nego- 
tiations are proceeding for the land required for stations at Pontypool, Ponty- 
pridd, and Neath, and from these centres it intends to supply electricity for 
lighting or motive power to local authorities at a cheap rate. Matters have now 
so far advanced that offices have been taken opposite the Park Hotel, Cardiff, 
and practical operations will soon be commenced. 


THE ELECTRIC TRAMWAY EQUIPMENT COMPANY, of Birmingham, 
recently got an order from the Southport corporation for overhead line material 
to be delivered, one-half in two months and one-half in four months, imposing 
a penalty for late delivery of £1 a day for the first half and ros. per day for 
the second half. The corporation, however, very justly offered a like premium 
as an inducement for early delivery, and it is interesting to note that the com- 
pany referred to, having secured the contract, delivered the first half in one 
week and the second half in two weeks and so earned for itself a very satis- 
factory premium, in addition to the price which it had already received. This 
goes to show that English manufacturers can rise to the occasion when there 
is a necessity for it and speaks volumes for the management of this energetic 
young company in the manufacture of insulating material for overhead line 
purposes. 

BRUSH ELECTRICAL ENGINEERING COMPANY.—At the twelfth an- 
nual general meeting of the Brush Electrical Engineering Company, Limited, 
Mr. J. B. Braithwaite, Jr., M. I. E. E., chairman of the company, said that the 
large extension to its factory upon which work has been carried on for the past 
year is now completed. The new car shops are completed and fully equipped 
for work. The company is now in a position to turn out electrical cars of 
British manufacture throughout. That is to say, that the Brush Company 
manufactures at its own works, not only the car bodies, but the motors, con- 
trollers, the frames and the trucks themselves, the last item being an entirely 
new departure for the company. The most important event which the chair- 
man referred to was the working agreement which had been entered into be- 
tween the Brush Company and the British Electric Traction Company. That 
agreement has only been in force for a short time, but had, the chairman be- 
lieved, already brought them important orders for engines, electric generators, 
and electric tramway rolling stock, etc. 


ELECTROLYSIS AT SHEFFIELD.—The Sheffield corporation met with 
very determined opposition recently when its bill for electric tramway exten- 
sions came before the House of Lords committee, and the bill has only been al- 
lowed to proceed with the following clause inserted, and which was requested 
by the Sheffield United Gas Company: ‘Provided that, notwithstanding anything 
contained in the said acts or this act, if it be proved that any injury, or damage 
to any mains, pipes, or apparatus of the Sheffield United Gaslight Company 
shall have resulted from fusion or electroyltic action caused by any currents 
generated or used for the purpose of electric traction or any of the tramways for 
the time being belonging to the corporation, nothing in the said acts or this act 
shall relieve the corporation from any liability to make compensation for such 
injury or damage which would have existed but for the passing of the said act 
and this act.” Mr. A. L. Fell, the corporation electrical engineer, protested 
that every precaution had been taken, and that there was no danger of electro- 
lytic action, while both Mr. H. F. Parshall and Mr. Robert Hammond con- 
firmed Mr. Fell’s opinion, and stated that the present Board of Trade rules were 
ample to insure safety. Professors J. Perry and W. E. Ayrton, however, main- 
tained that great danger of electrolytic action did exist, and the committee 
finally decided as stated above. 

THE LONDON UNDERGROUND.—tThere is a growing impression in Lon- 
don that Mr. Charles T. Yerkes has really secured the control of the Metro- 
politan District Underground Railway. A large amount of stock in this rail- 
way has recently been bought up, and it is now only a question of time when a 
satisfactory announcement is made as to what will ultimately be done with this 
underground system. The old Metropolitan and District Railways in London 
form a very valuable property, and the mere fact that they are not deep down 
in the ground, like the ‘“‘tube’”’ service, appeals to a large class of people. Were 
the Underground Railway converted to a system of electric traction and run on 
slightly different principles there is no doubt but what a much larger business 
could be done and that a dividend could be paid on the stock. It does not 
seem to the casual observer that the full service is got out of the tunnels pene- 
trating London, and by thoroughly renovating the line, introducing newer and 
more modern styles of rolling stock, giving a quicker acceleration, and therefore 
a more frequent car service, the old London Underground would undoubtedly 
prove a much more formidable rival to the new tube method than is at present the 
case. In the meantime it is interesting to note that the District Company has 
announced a wholesale reduction in fares, the granting of third class season 
tickets and a number of other accommodations forced by competition. 








General Hews. 
THE TELEPHONE. 


SAN FRANCISCO, CALIF.—A telephone line extension is projected from 
Gold Hill, Oregon, to Crescent City. 

SAN FRANCISCO, CALIF.—The Oakland, Calif., city council has directed 
the auditor and treasurer to collect at once an annual ground rental of $2.50 for 
each telephone and telegraph pole in that city. The companies owning such poles 
have heretofore failed to comply with the ordinance passed in 1894 imposing the 
tax. 
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CITY OF MEXICO, MEX.—The long distance telephone movement is having 
a rapid growth in Mexico. Among the lines recently constructed and now in 
successful operation is that connecting Jalapa with Janacapa, Astapa, Cacaos and 
Puebla Nuevo, and which will soon be extended from the latter place to San 
Juan Bautista, the capital of the State of Campeche. A telephone line has also 
recently been completed connecting Comalcalco with Teculutilla and Aldama. 


MINNEAPOLIS, MINN.—The Twin City Telephone Company, which lately 
bought up the St. Paul and Minneapolis exchanges of the Mississippi Valley Tele- 
phone Company, is about to expend over $500,000 on improvements on its tele- 
phone system in Minneapolis alone. The improvements will consist of the erec- 
tion of a main exchange building, the entire cost of which will be about $100,000; 
the erection of a sub or branch exchange, to cost nearly $30,000, and the erec- 
tion of an east side exchange, which will involve an expenditure of nearly 
$100,000. 

HENDERSON, N. C.—The stockholders of the Henderson Telephone Com- 
pany have authorized an increase in their capital stock to $100,000, in order to 
meet the demands of increasing business. 

CHARLOTTE, N. C.—The Charlotte, N. C., Telephone Company, the old 
“Queen City Company,” recently purchased by the Curtis Syndicate, of New 
York, has been chartered with $30,000 capital. J. B. Curtis, of New York; J. I. 
Taylor and A. A. Miller, of Charlotte, are the corporators. 

CADIZ, OHIO.—The Cadiz Home Telephone Company will commence opera- 
tions in the near future with 125 subscribers, 

WINDHAM, OHIO.—The Ravenna Home Telephone Company is trying to 
secure a franchise here. The Bell Company is building a line from this place to 
Garrettsville. 

WAUSEON, OHIO.—The Northwestern Ohio Telephone Company is prepar- 
ing to instal] sub-exchanges at Tedrow and Pettisville. The National Automatic 
system will be tried as an experiment. 

FINDLAY, OHIO.—The Findlay Home Telephone Company is rushing work 
on its exchange, and it is expected that it will be connected up shortly after May 
I, as originally planned. Business will open with about 750 subscribers. Rates 
are $18 per year for residences, $24 for offices, $30 for business houses and $18 
for farmer’s lines and village connection. 

COLLINWOOD, OHIO.—The Collinwood Home Telephone Company held its 
annual meeting recently, when the company was reported to be in excellent finan- 
cial condition. There are 320 telephones in operation with 22 on a waiting list. 
A 2% per cent. dividend was declared and arrangements made for new equip- 
ment. ‘The officers were re-elected as follows: J. M. Hart, president; W. G. Gris- 
wold, secretary-treasurer; directors, E. L. Barber, W. F. Parsons, Dr. J. S. 
Wood, S. O. Davis, J. M. Hart and W. G. Griswold. 

CLEVELAND, OHIO.—Mrs. M. A. Brett, who assisted her husband in the 
management of the old independent exchange at Detroit, and who since the 
death of Mr. Brett some time ago has been promoting independent exchanges in 
Texas, was in this city recently interesting local capitalists in the organization 
of a company to build an exchange at El Paso, Texas. Mrs. Brett has secured 
the franchise and has contracts from about 75 per cent. of the telephone users in 
that city. Her Cleveland mission was successful and the exchange will be built 
at once. 

PITTSBURG, PA.—The Bell Telephone Company, of Greenville, Pa., has 
raised the rates 33 per cent. for the district embracing Greenville, Sharon, Sharps- 
ville, Mercer and Grove City. This has caused the subscribers to get up an in- 
dignation meeting, and a committee has been appointed to confer with the inde- 
pendent telephone company to ascertain whether it means to maintain the present 
rate. So far they have not been able to get any satisfactory reply, and it is 
rumored that both companies are about to consolidate. 

RICHMOND, VA.—lIt is said that the question of a consolidation of the various 
telephone companies at or in the vicinity of Newport News, Va., especially 
the long-distance lines to Richmond, seems to be approaching a crisis. The offi- 
cials have nothing to say, but the statement is made that it is not to be doubted 
that the two companies have come to the conclusion that there is little possibility 
of both lines being able to live, while a combination would render the stock a 
paying investment. 

KENOSHA, WIS.—The city is trying to force the Wisconsin Telephone Com- 
pany to put all its wires underground, in the business district of the city. 





ELECTRIC LIGHT AND POWER. 


ARKADELPHIA, ARK.—J. W. Urlson, of Arkadelphia, has bought the plant 
of the old water and light company for $12,000. Five dynamos will be installed 
at once and for a light and water service will be resumed at an early date. 

WILMINGTON, DEL.—A charter was issued at Dover to the General Engi- 
neering Company of Brooklyn, which is to construct, maintain, and operate gas 
and electric works; capital, $250,000. 

SAN FRANCISCO, CALIF.—The Truckee River General Electric Company 
is reconstructing the lines of the local electric lighting system, recently pur- 
chased by that company. 

SAN FRANCISCO, CALIF.—The Hale & Norcross tunnel on the Comstock 
Lode, Virginia City, Nev., has been connected with Truckee River General 
Electric Company’s lines. Electric power will be supplied to drive ventilating 
fans and to light the tunnel. 

SAN FRANCISCO, CALIF.—It is reported that the Woodland Consolidated 
Electric Light, Gas & Power Company, of Woodland, Calif., has sold all of its 
holdings and business to the Woodland Gas & Electric Company. The last-named 
company will distribute the current furnished by the Bay Counties Power Com- 
pany’s electric transmission lines. 

SAN FRANCISCO, CALIF.—The Ventura Water, Light & Power Company 
was recently incorporated, with Los Angeles, Calif., as the principal place of 
business. Directors: J. H. Adams, T. W. Phillips, T. W. Brotherton, J. M. 
Gardner, F. E. Trask, Los Angeles; W. R. Staats, J. S. Torrence, Pasadena. 
Capital stock, $500,000; all subscribed. 
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SAN FRANCISCO, CALIF.—The Black Diamond coal mine, in the State of 
Washington, is being improved by the installation of electric hoists and an elec- 
tric motor haulage system. A new 8-foot ventilating fan is now in operation. 
Electric haulage has also been introduced at the Roslyn coal mines, operated by 
the Northern Pacific Railroad Company in Western Washington. 


SAN FRANCISCO, CALIF.—The Bay Counties Power Company has com- 
menced supplying current for commercial purposes to the various sub-stations 
along the lines of the Standard Electric Company, including the Oakland and San 
Jose stations. The main generating station, on the Yuba River, is 140 miles from 
the end of the lines and the current will be transmitted at 40,000 volts. On ac- 
count of the delay in completing the Standard Company’s system, the Yuba sup- 
ply will be depended upon for six or eight months. The Bay Counties Power 
Company will soon have its own commercial circuits in operation to Vallejo, Oak- 
land and elsewhere, and the line voltage will be increased to 50 and then to 60 
kilovolts as load increases. 

BRAZIL, IND.—The city is taking steps to put in and operate an electric 
light plant. A company of Indianapolis men offer to establish the plant, to be 
paid for in installments. 


RICHMOND, IND.—The Richmond City Council has decided to locate the 
power-house of the municipal electric light plant on ground owned by the city in 
the river bottoms instead of in the city parks. 


CARTHAGE, IND.—The city council has granted a franchise for an electric 
light plant and contracted for lighting for ten years, at the expiration of 
which the city shall have privilege to buy it at a fairly appraised value. 


RICHMOND, IND.—In the suit brought by local taxpayers to prevent the 
construction of a municipal electric light plant and enjoin its location in the 
city park, Judge Fox ruled in favor of the city. This is thought to be the last 
move of the opposition, and the plant will now be speedily constructed at a 
cost of $144,000. 

INDIANAPOLIS, IND.—The city engineer is preparing specifications for a 
new public electric lighting contract, and the Board of Public Works will receive 
bids and let the contract within the next sixty days. The fact that the present 
contract with the Indianapolis Light & Power Company does not expire for two 
years arouses some curiosity, but the board says it is for the purpose of giving 
the successful bidder sufficient time to put in a plant. The Home Heating & 
Lighting Company, now constructing a plant, will be a bidder. 

NEW ALBANY, IND.—A joint meeting of the committees from the com- 
mercial clubs of this city and Louisville was held recently, and steps were 
taken toward utilizing the immense water power of the Falls of the Ohio at 
this point. The plan is to dig a canal on the Indiana side of the river from a 
point at the head of the falls above Jeffersonville to a point just below this city, 
where it will empty below the falls. This power will be utilized to generate 
electricity for the three cities, the street railway companies and the surrounding 
country. 

CITY OF MEXICO, MEX.—The contract which the city council of the town 
of Culiacan, the capital of the State of Sinaloa, Mexico, made with a firm for the 
electric lighting of that place, has been rescinded owing to the failure of the 
contractors to fulfil the stipulated conditions. 

CITY OF MEXICO, MEX.—The large electric generating plant operated by 
water power owned by Sebastian Robert & Company, of the City of Mexico, is 
now furnishing lights for the suburban towns of Tlalpam, San Angel, Coyoacan 
and Mixcoac. The plant is located at Tizapan. ‘ 

CITY OF MEXICO, MEX.—Good progress is being made in the construction 
of a large electrical plant on the top of a mountain near Oblate, in the State 
of Jalisco, Mexico, by an American syndicate. The plant will supply power to 
factories and other industrial concerns located in towns of that section. At Las 
Juntas power from this plant to the amount of 18,000-hp has already been con- 
tracted for. 

MINNEAPOLIS, MINN.—The Minneapolis General Electric Company has 
nearly completed moving its sub-station into new quarters on Fifth Street. The 
storage battery plant remains to be moved, and will be enlarged when re-installed 
in the new building. The work was begun at 12 o’clock on a Saturday night and 
on the following Monday one-half the equipment, consisting of 1500-hp of trans- 
formers, rotaries, switchboards, etc., was moved, underground cable connections 
made, and again put into service. The other half of the equipment was moved 
on the following Sunday. 

ST. LOUIS, MO.—The Collins Electric Company has been incorporated, with a 
capital stock of $100,000, all paid, by William F. Kemper, Ulysses L. Collins, 
F. William Gunnamann and Wm. S. Cowan. 

ST. LOUIS, MO.—The National Electric, Gas, Water & Power Company, 
through its president, Geo. A. Gable, has filed an application with the County 
Court asking for a franchise to lay pipes and conduits on various streets in St. 
Louis County. As a compensation it offers the county 1 per cent. of its earn- 
ings for the first four years, 2 per cent. for the next three years and 3 per cent. 
for the other forty-three years of the franchise. 

CHARLOTTE, N. C.—The street and finance committees of Charlotte have 
decided to pass an ordinance on May 6 granting a franchise to F. Van Deventer 
and others, provided a $10,000 indemnity bond shall be given, to develop power 
at Mott’s Falls, thirty miles from Charlotte. The contemplated work will cost 
about $800,000. 

EGG HARBOR CITY, N. J.—The power house of the Egg Harbor City Elec- 
tric Light plant was totally destroyed by fire on April 19. The loss is about 
$10,000. 

ALBANY, N. Y.—The Hudson River Electric Company has been incorporated, 
with a capital of $1,000,000. The company is organized to construct dams across 
the Hudson River in Saratoga, Warren and Washington counties and elsewhere, 
and on other streams; and to furnish light, heat and power to cities, towns and 
villages in Saratoga, Washington, Fulton, Montgomery, Rensselaer, Albany, 
Schenectady, Essex, Clinton, Franklin and other counties. The directors are C. 
H. Peddrick, Jr., and J. M. Warren, of Spier Falls, Saratoga county, and Henry 
W. Williams, Robert DeLong and F. R. Baker, of Glens Falls. 
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CONNEAUT, OHIO.—The municipal lighting plant here has been overhauled 
and new equipment installed. 

NILES, OHIO.—The citizens of this place have voted against the issuance of 
bonds to purchase the Niles Electric Company’s plant, which is running in oppo- 
sition to the municipal lighting plant. 

HAMILTON, OHIO.—The municipal lighting plant is greatly overloaded, and 
as there are no funds to provide for additional equipment, the director of public 
works has been authorized to rent or lease an extra generator. 

MARION, OHIO.—The Marion Electric Light & Power Company has con- 
tracted for equipment to double its present capacity. A new 200-hp generator 
will be installed about June 1,-and other equipment soon after. 

CRESTLINE, OHIO.—The Crestline Electric Light Company’s plant was sold 
at sheriff’s sale in Bucyrus recently. It was bought in by the First National 
Bank, Crestline, and John A. Roebling’s Sons Company, of Trenton, N. J. The 
price paid was $16,667. The plant will continue in operation. 


COLUMBUS, OHIO.—Engineer Ellicott, who was retained by the council 
lighting committee, to prepare estimates on the cost of a plant to furnish lights 
for the entire city, has submitted a detailed report giving approximate figures 
for the cost of the equipment, the total amount being $100,275, exclusive of con- 
siderable available equipment in the present plant. Among the items are the 
following: Two 800-hp cross compound engines, $16,000; two s500-hp water tube 
boilers, $8,400; three 160-light arc generators, $9,000; 600 all-night service arc 
lamps, $7,200; poles, wire, brackets, etc., $30,000; building and stack, $18,000. 
Mr. Ellicott calculates that lights could be furnished from such a plant for $45 
per year, and that in three years the saving over present prices would pay for the 
plant. In view of these figures the board of public works has decided to reject 
the bids for lighting submitted a short time ago by several companies, the lowest 
figures being $78 per year for all-night service on a ten-year contract for not 
less than 850 lamps. It is reported that a new company will be organized, in case 
the bids are rejected, which will agree to furnish all the lamps necessary at $70 
per year, giving bond to the city of $100,000 for the faithful performance of the 
contract. In addition it will agree to purchase the present municipal plant at 
figures fixed by appraisers. 


YORK, PA.—The Susquehanna Electric Power Company has been organized 
with the following directors: John K. Cowen, Alexander Brown, John Henry 
Miller, George K. McGaw and J. B. Ramsey. The capital is $12,000,000. The 
power house will be one of the largest in the world and will be located at Peach 
Bottom, York County. The United Railways of Baltimore have contracted for 
20,000-house power, with the privilege of increasing to 40,000 horse power. 


SEATTLE, WASH.—An ordinance has been introduced in the city council re- 
quiring all wires in paved streets to be placed underground. Also, all wires 
are to be placed in underground conduits in streets hereafter paved. 

MILWAUKEE, WIS.—The Fred Miller Brewing Company will install an elec- 
tric power plant, consisting of a 75-kw direct current direct-connected unit, 
switchboard and 10 to 15 motors. 

MILWAUKEE, WIS.—The Consolidated Current Company has contracted 
for an electric lighting and power plant at its works. There will be a 25-kw 
generator, switchboard, three motors and electric light. Julius Andrae & Sons 
Company, of this city, have the contract. 


MILWAUKEE, WIS.—Kroeger Bros. will install a complete electric power and 
lighting plant in their new department store. The plant will consist of one 
75-kw, and one 35-kw, direct-connected units, switchboard, two electric elevators, 
electric ventilator and arc and incandescent lights. Iron conduit will be in- 


stalled. 





THE ELECTRIC RAILWAY. 


SPRINGFIELD, ILL.—The Secretary of State has licensed the Freeport 
Electric Railway Company, with a capital stock of $50,000. The principal office 
is at Rockford, Ill. The incorporators and first board of directors are: Thomas 
M. Ellis, John H. Catlin, George A. Wilson, Thomas E. Reber and Frank L. 
Puffer, all of Rockford, III. 

BALTIMORE, MD.—A forty-year franchise has been granted to C. E. Fink 
and Dr. F. T. Shaw at Westminster allowing the use of the streets for an 
electric railway system. 

BALTIMORE, MD.—The incorporators of the Washington & Annapolis 
Electric Railway Company are trying to interest Philadelphia capitalists and 
the Johnson Street Railway syndicate in a plan to construct a trolley line from 
Philadelphia to Baltimore. The scheme contemplates a continuous trolley sys- 
tem from New York to Washington by way of Philadelphia, Wilmington, Del., 
and Baltimore. 

EAST ORANGE, N. J.—Essex County capitalists, among them Francis M. 
Eppley, are trying to secure rights of way for a new trolley line between 
Bloomfield and Irvington. 

JERSEY CITY, N. J.—President David Young, of the North Hudson 
County Railway Company, Hoboken, states that his company has consolidated 
with the Jersey City, Hoboken and Paterson Street Railway Company. 


NEWARK, N. J.—The Bergen Turnpike Company has borrowed $1,000,000 
and will build a trolley from Hoboken to Hackensack. 

ALBANY, N. Y.—The New York & Port Chester Railroad Company has 
been incorporated to operate an electric street surface road twenty-five miles 
long, from the Harlem River at Port Morris through the Borough of the Bronx 
to Mount Vernon, Pelham Manor, New Rochelle, Larchmont, Orienta, Mama- 
roneck, Milton, Rye, and Port Chester, to the Connecticut line, with a branch 
to Classon’s Point, on the East River. The company has a capital of $250,000, 
and the directors are Charles Heinecke, of Whitestone; M. F. Germond, of 
Dumont N. J.; W. H. Heath, of Brooklyn; M. W. Baldwin, E. D. Mailloux, 
Mesmore Kendall, Christopher Kaiser, C. O. Mailloux, of New York City, and 
Ernest Muller, of Westfield, N. J. 





May 4, 1901. 


ALBANY, N. Y.—It is rumored that the Albany & Hudson Electric Rail- 
road Company is contemplating a branch of its road from Brookview to Castle- 
ton. 

RAVENNA, OHIO.—The city council has granted a franchise to the North- 
ern Ohio Traction Company. 

MARTIN’S FERRY, OHIO.—The Steubenville & Monroe Traction Com- 
pany has asked for a franchise in this place. 


SPRINGFIELD, OHIO.—The Columbus, London & Springfield Railway 
Company has secured its franchise in this county. 

DAYTON, OHIO.—The Dayton & Troy Electric Railway Company has in- 
creased its capital stock from $30,000 to $1,000,000. 

CLEVELAND, O.—The Everett syndicate, of Cleveland, which recently 
acquired the Detroit Street Railway system, has purchased the Detroit & Toledo 
Shore Line. 

MT. GILEAD, OHIO.—The Commissioners of Morrow county have granted 
a franchise through the county to the Mansfield, Mt. Gilead, Cardington & 
Delaware Railway Company. 

COLUMBUS, OHIO.—The Columbus, Delaware & Northern Railway Com- 
pany has secured a 90-day option on the properties of the Delaware Electric 
Street Railway Company. 

ZANESVILLE, OHIO.—The Newark, Zanesville & Coshocton Railroad 
Company has been incorporated by J. M. Ickes, Charles H. Hunt, J. K. Hamill, 
C. H. Geidel and W. O. Littick. 

AKRON, OHIO.—The Akron South Side Belt Line Railway Company, 
capital $10,000, and the Akron & Barberton Belt Line Railway Company, capital 
$15,000, have been incorporated. 

SEBRING, OHIO.—Several prominent local people have secured an option 
on the franchise of the Alliance, Sebring & Salem Railway Company, and are 
endeavoring to raise funds to build the road. 


DAYTON, OHIO.—The Dayton & Xenia Traction Company has been in- 
corporated by C. J. Ferneding, H. L. Ferneding, O. O. Ozias, J. E. Carson 
and Edward Canby. Capital stock, $800,000. 

BUCYRUS, OHIO.—The Central Ohio Traction Company has been granted 
a franchise to build a road from Galion to Crestline. Another company holds 
a similar franchise and has commenced construction work. 


CLEVELAND, OHIO.—A syndicate of Eastern capitalists, headed by A. L. 
Johnson and Martin Mullen, are seeking to establish a rival street car system 
in this city. Their purpose is to parallel the present routes and bid for patron- 
age with a 3-cent fare as inducement. 

COLUMBUS, OHIO.—The Columbus, Delaware & Marion Electric Rail- 
road Company has been incorporated by S. T. Everett, J. W. Holcomb, J. E. 
Latimer, T. A. Simons, of Cleveland and Lyman Gardner, Richard E. Jones, 
D. C. Beggs, H. C. Park and F. D. Simons, of Columbus. The company was 
incorporated for $1,000, but this was increased a day later to $1,000,000. 


TOLEDO, OHIO.—A deal is said to have been practically closed whereby 
the Toledo, Bowling Green & Fremont Railway passes into the hands of George 
B. Kerper and John Kilgour, Cincinnati capitalists, who own the Findlay 
Street Railway Company of Findlay, and an extension now being built to 
North Baltimore. The two lines will be joined at Trombley, the present ter- 
minus of the Toledo line, and the extension from Bowling Green to Fostoria 
will be built. 

BAVARIA, OHIO.—The county commissioners have granted franchises to 
the Cincinnati & Eastern Railway Company, which proposes to build a line 
from Cincinnati to New Richmond; to the Cincinnati & Hillsboro Electric Rail- 
way for a line from Cincinnati to Hillsboro, and to the Cincinnati & Columbus 
Railway Company, which is promoting a direct line from Cincinnati to 
Columbus. 

FINDLAY, OHIO.—The Toledo & Findlay Traction Company was incor- 
porated a few days ago by George B. Kerper, Henry Bushold, G. B. Kerper, Jr., 
E. V. Bope and Charles F. Smith. Later the name was changed to the Toledo, 
Bowling Green & Findlay Traction Company. The capital stock of the com- 
pany is $1,500,000. It is stated that a large power house will be erected at 
Findlay. 

PHILADELPHIA, PA.—It is reported that Philadelphia and New York 
capitalists have secured wharf rights in Philadelphia for $450,000 and are to 
use it as the terminus of an electric railway. 

HARRISBURG, PA.—The State Department has issued charters to the 
West Chester & Wilmington, Chester, Wayne & Norristown, Philadelphia, 
Wayne & West Chester, Parkersburg & Coatesville, Coatesville, Downington & 
West Chester, Philadelphia, Norristown & Phcenixville, and Philadelphia, Media 
& Wilmington street railroads. The total capitalization of the companies is 
$199,500. Albert B. Kelly, of Philadelphia, is president of the companies. 
They will build suburban lines in Chester, Delaware and Montgomery counties. 
Charters were also issued to the Jersey Shore Street Railway Company, Jersey 
Shore, capital $25,000, and the Reading, Birdsboro & Pottstown Railroad Com- 
pany, Reading; capital, $10,000. ° 

CHATTANOOGA, TENN.—Clarence P. King and J. H. Jefferis, represent- 
ing Philadelphia and New York capitalists recently arranged a deal to buy 
the different Lookout Mountain railways. The purchase price was $92,500. 
The deal embraces both inclines up the mountain, and the broad gauge rail- 
road. As the result, the northern capitalists now control every means of 
reaching the mountain. The inclines will have a new equipment and the old 
broad gauge railroad will be made into an electric railway. The deal also em- 
braces the electric railways on top of the mountain. 

FORT WORTH, TEX.—The Northern Texas Traction Company has been 
incorporated with a capital stock of $1,500,000. The company recently ac- 
quired the street railway system in this city and proposes to build an exten- 
sion to Dallas. The road will be operated on the high tension system, and con- 
tracts have been placed with the Cleveland office of the Westinghouse Electric 
& Manufacturing Company for the power-house equipment and sub-station 
equipment, consisting of two 600-kw, 100 r. p. m., 400-volt, three-phase alter- 
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nating current generators; two 250-kw rotary transformers, two 300-kw rotary 
transformers; two 400-kw rotary .transformers; a 14-panel station switchboard 
and two two-panel sub-station switchboards. A contract has also been closed 
for two goo-hp Cooper-Corliss engines. E. P. Roberts & Co., of Cleveland, are 
engineers for the road. 

NORFOLK, VA.—A deal by which Baltimore capitalists acquire control of 
the Berkley Street Railway has been consummated. The road will be oper- 
ated hereafter in harmony with the Williams syndicate, of Richmond, which 
controls the Norfolk street railway system, and it is stated the two roads will be 
a physically by a line across the Elizabeth River over Camposter 
bridge. . 

TACOMA, WASH.—It is believed here that the construction of the new 
Seattle-Tacoma electric line is a southward movement of James J. Hill, having 
for its object the ultimate construction of the Great Northern line to Portland, 
obviating the slow-going run by ocean steamer between the Sound and San Fran- 
cisco. 

SHEBOYGAN, WIS.—The common council has granted to John M. Saemans 
and P. Brueckhauer the right to construct tracks for the use of the Sheboygan, 
Plymouth & Elkhart Lake interurban line. 





NEW INDUSTRIAL COMPANIES. 


THE AMERICAN AUTOMATIC FIRE ALARM COMPANY has been 
organized at Cleveland, O., with a capital stock of $1,000,000. 

THE PORTER BATTERY COMPANY, of Waukegan, IIl., has been incor- 
porated. Capital, $300,000. Incorporators: Blewett Lee, Max J. Spiegel and 
Samuel Adams. 

THE BENJAMIN ELECTRIC MANUFACTURING COMPANY has been 
incorporated at Chicago. Capital, $2,400. Incorporators: W. Clyde Jones, 
Keene H. Addington, Curtis B. Camp. 

PIXLEY ELECTRICAL COMPANY.—Milton A. Pixley, Chas. F. Prior, of 
Cincinnati; Holstein W. Webb, John F. Pixley and R. Fullerton have incor- 
porated the Pixley Electrical Company at Columbus, Ohio. 

THE KINGSTON AUTO-ELECTRIC FIRE ALARM COMPANY, of King- 
ston, N. Y., has been incorporated. Capital, $30,000. Directors: I. M. Block, 
J. W. Brewster, of Kingston, and William F. Rafferty, of Rondout. 

THE EDISON MANUFACTURING & CHEMICAL COMPANY, of New 
York, has been incorporated with a capital stock of $400,000. [Note.—We are 
informed that nothing is known of this company by Mr. T. A. Edison.] 

THE LEOKOS COMPANY has been incorporated in New Jersey to carry on 
the business of supplies of light, heat, and power, with gas and electricity, and 
to act as carriers of passengers and goods by land and water. Capital, $200,000. 
Incorporators: Alfred George Brown, Edward B. Hawkins, and Edward T. 
Magoffin. 

THE ESSEX ELECTRIC COMPANY has been incorporated in New Jersey. 
Capital, $700,000. Incorporators: W. Campbell Clark, Franklin Conklin, Henry 
Dickson, Bernard Strauss, Jacob Haussling, Richard C. Jenkinson, Julius H. 
Lebkeucher, Simon Scheuer, Robert H. McCarter, Moses Straus and J. Broad- 
head Woolsey. 





PERSONAL. 








MR. STEPHEN L. COLES, who recently resigned as managing editor of 
the Electrical Review, of New York City, after twelve years’ service with that 
journal, announces that he has associated himself with Mr. M. J. Shaughnessy, 
of New York City, in the business of preparing and publishing technical and 
trade literature and advertising for manufacturers and others who wish really 
helpful assistance in such matters. The relation between these gentlemen and 
their clients is very similar to that between lawyer and client. Mr. Shaugnessy 
is well known among general advertisers. He organized the advertising depart- 





M. J. SHAUGHNEsSY. 


STEPHEN L. Cores, 


ment for John Wanamaker when the latter began business in New York City. 
He also prepared and placed advertising for the first Electrical Show at the 
Grand Central Palace, New York, in 1896, which will be recalled as a great 
success. Mr. Coles has many warm friends and acquaintances in the electrical 
and allied industries. Through his long experience in technical journalism and 
other newspaper work he is thoroughly posted as to the needs of manufacturers 
and others seeking the widest and best publicity for their product. Messrs. 
Shaughnessy and Coles are established in Temple Court, 5 Beekman Street, New 
York City, where the friends of both will be welcome. 

MR. E. D. ADAMS, the banker, of Niagara power fame, has gone abroad for 
a recreation trip of some weeks’ duration. 

MR. PHILIP H. TROUT, the city electrician of Lynchburg, Va., has been a 
visitor in New York City during the past week. 
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MR..H. F. TATE has opened an office at 416 Rookery, Chicago, as Western 
representative of the National Conduit & Cable Company. 

MR. C. C. CUTTRISS, electrician of the Commercial Cable Company, has just 
returned to New York, after a trip across the water to the Old Country. 

MR. ROBERT S. TODD, general manager of the Cincinnati Traction Com- 
pany, was recently married in New York City to Miss Charlotte Louise Vinal. 


MR. CLARENCE H. MACKAY was injured at polo last week while playing 
at Lakewood, N. J., his collarbone being fractured. He was able to leave for 
his country home at Roslyn, L. I. 

MR. HINSDILL PARSONS, whom Mr. Coffin speaks of as the “able head 
of the law department at Schenectady,’”’ has recently been elected fourth vice- 
president of the General Electric Company. 

MR. CESARE PIO, an Italian electrical engineer who is known in this coun- 
try through his contributions to the technical press here, is now visiting New 
York, Niagara and other points of electrical interest. 

MR. RAY D. LILLIBRIDGE, who is making a distinct success as an editor 
of advertising matter of all kinds, has just issued from his office at 20 Broad 
Street a very neat little pamphlet on his work as a “‘systematist” in this field of 
work. 

MR. G. WESTINGHOUSE has sailed for Europe, with Mr. H. S. Loud, man- 
aging director of the British Westinghouse Electric Company, who has been buy- 
ing machine tools here for the new shops in England. Mr. Loud will return 
shortly. 

MR. EARL BULL delivered an amusing address recently before the advanced 
and elementary classes of the Dayton, O., Y. M. C. A., on the subject of the fu- 
ture of electricity. He sees several new branches of electricity in full operation 
by 1950. 

MR. MAURICE HOOPES, formerly of the General Electric Company, who 
had charge of the work in building and starting the third rail road between Al- 
bany and Hudson, in New York State, has now joined the staff of J. G. White 
Company. 

PROF. DR. AUG. RAPS, of the Berlin works of the Siemens & Halske Com- 
pany, of Germany, is now visiting this country and looking up telephonic de- 
velopment here, that being the branch of electricity to which he is devoting 
special attention. 

MR. J. E. WIDENER, son of Mr. P. A. B. Widener, was seriously hurt in 


Philadelphia last week by the overturning of a four-in-hand, whose wheels 


caught in some car tracks. He is the second son of the street railway magnate 


and is 29 years old. 

MR. W. J. HAMMER lectured before the electrical section of the Franklin 
Institute, Philadelphia, on April 18, on the electrical features of the Paris Ex- 
position of'1900. It was well illustrated and, as might have been expected, a valu- 
able review of the subject. 

MR. T. G. GRIER, Western manager for the American Circular Loom Com- 
pany, has moved his offices to the Electrical Building, 128 West Jackson Boule- 
vard, Chicago. The old quarters at 141 South Clinton Street, have been taken 
by the Aaron Electric Company. 

MR. EDWIN HOLMES, late president of the Holmes Protective Company, 
who died last January, is being remembered by his associates in various ways. 
The resolutions of the company, beautifully engrossed for the family, are on view 
at Gorham’'s downtown establishment. 

ECKERT—MATHEWS.—The marriage is announced of Miss Helene Jane, 
daughter of Mr. W. H. Eckert, president of the Knickerbocker Telephone Com- 
pany, to Mr. A. E. Mathews. The ceremony was performed at the residence 
of the bride’s father by the Rev. N. P. Carey. 

MR. R. E. JENNINGS has recently accepted the presidency of the Menominee 
Electric Manufacturing Company, Menominee, Mich. Mr. Jennings is one of the 
leading business men of the city, and consequently the future of this company 
is assured. Affairs will be pushed with energy and persistence. 

_MR. R. B. HAMILTON has succeeded Mr. E. E. Carey as manager of the 
Packard Electric Company, Limited, the latter resigning from ill-health. Mr. 
Hamilton has been acting manager for some little time past, and his technical 
and business qualifications ensure a satisfactory administration of affairs. Mr. 
G. A. Powell will take the management of the Packard sales department. 


MR. H. WRAY WELLER, formerly of the Sprague and General Electric 
engineering staffs, and for some time past representing the interests of the Bab- 
cock & Wilcox boiler for Canada, was a welcome visitor in New York last 
week. Mr. Weller, who is an English civil engineer, finds himself very much 
at home in Canada and has succeeded remarkably well in his present work. 


MR. GUGLIELMO MARCONI is engaged to be married to an American girl. 
His fiancée is Miss Josephine B. Holman, a cousin of the late Congressman 
W. G. Holman, of Indiana, known as “The Watchdog of the Treasury.” Her 
father was the late Justice J. A. Holman, of the Supreme Court of Indiana. 
Mr. Marconi met his intended wife on board ship in his recent trip to this coun- 
try. He sailed for Europe last week, but it is said that the ceremony will be 
performed in this city in the Fall. 


MR. GEORGE W. FOWLER, of the engineering department of the C & C 
Electric Company, left last week for the Pacific Coast, where he will supervise 
the installation of several C & C series-parallel equipments for operating news- 
paper presses. His company will be glad to hear from any parties on the Coast 
who are contemplating the installation of any direct current electrical machinery, 
especially electric power transmission plants, and Mr. Fowler will call on those 
interested, while out on the Coast. 


MR. ALFRED HAY, who has lately received the D. Sc. degree in ‘“‘Engineer- 
ing Science” from the Edinburgh University, and who was lecturer on electro- 
technology at Liverpool University College, has just been appointed professor 
of the same subject at the Royal Indian Engineering College, Cooper’s Hill. 
Dr. Hay was one of Professor Andrew Jamieson’s old students and assistants at 
the College of Science and Arts, Glasgow, as well as an apprentice with Mr. 
McWhirter, at the Faraday Works, Govan. 
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MR. R. W. RYAN, for many years past the official stenographer of the Amer- 
ican Institute of Electrical Engineers and of other technical bodies, has ‘just 
secured one of the prizes of his profession in the appointment as official stenog- 
rapher in the New York Supreme Court. Mr. Ryan was No. 1 on the Civil 
Service eligible list, which will not surprise any one who knows him. He is not 
only an accomplished stenographer, but a member of the New York bar, and re- 
markably well informed on all technical subjects. The position is one for life 
and carries with it a good salary. It is understood that Mr. Ryan will not have 
to drop all his technical reporting, a matter of congratulation to the societies 
he has served so long and so ably. 


MR. DUNBAR WRIGHT, vice-president of the Automobile Club of Amer- 
ica, gave an illustrated lecture at the club on April 30 on Japan, Honolulu, 
Mexico, the Yosemite Valley, and other picturesque localities of the United 
States. The feature of the talk was the large number of beautifully colored 
pictures illustrating the scenes described by Mr. Wright, which he took and 
colored himself. The Japanese views were particularly delicate in tone, but 
among the pictures which attracted marked attention were a series of about 
twenty illustrating a bullfight in the City of Mexico taken by Mr. Wright 
during the past year. He showed them last night for the first time. It was 
the first illustrated lecture on a subject other than of technical automobile in- 
terest given in the new rooms, and the attendance was the largest that has 
turned out since the Tuesday night talks were inaugurated. 


HUTCHINSON—DIMOCK.—The wedding of Dr. Cary Talcott Hutchinson, 
the well known electrical engineer, and Miss Susan M. Dimock, daughter of 
Mr. and Mrs. Henry F. Dimock, and a niece of William C. Whitney, was cele- 
brated at 25 East Sixtieth Street, the New York residence of the bride’s parents, 
on April 30. The Rev. Arthur H. Judge, of St. Matthew’s, was the officiating 
clergyman. The bride had no attendants, and her father gave her away. Her 
gown of cream-white satin had its bodice trimmed with old lace and embroidered 
in pearls. A flounce of the old lace sprinkled with orange blossoms went about 
the skirt of the gown and met the long train. The bridal veil was of the same 
old and sheer lace, and was fastened to her coiffuré with orange blossoms. 
Her bouquet of white orchids and lilies of the valley was arranged in a shower. 
Mr. Hutchinson’s best man was his brother, Christy Hutchinson, of St. Louis. 
There were no ushers. The house was decorated with many long-stemmed 
American Beauty roses. The wedding was a very small one, and outside of 
relatives but a few intimate friends were asked to it. The honeymoon will be 


spent at South Coventry, Conn. 


Trade Hotes. 


REMOVAL.—The Calculagraph Company has moved its offices from 2 Maiden 
Lane, New York, to 9-13 the same street. 

MR. D. S. HOLCOMB, 51 Dey Street, New York, has increased his facilities 
and floor space, and is now carrying a very large line of new and second-hand 
electrical machinery. 

THE FPENCOYD PLANT, of the American Bridge Company, shipped during 
March 7339 tons. We believe this is the largest shipment ever made by any 
bridge shop in the world. 

THE WESTERN TELEPHONE CONSTRUCTION COMPANY has moved 
its offices and salesrooms to Fisher Building, Chicago, and its factory from Chi- 
cago to Winthrop Harbor, III. 

MAPS.—Geo. W. Lord, 2238 North Ninth Street, Philadelphia, is issuing 
pocket maps of the United States, Porto Rico and the Philippines. Any of our 
readers can get a set by applying for them. 

THE GEERLINGS-BECKER COMPANY has been formed in Milwaukee, 
Wis., for the purpose of maintaining a first-class repair shop for electrical ma- 
chinery and apparatus, and to manufacture commutator segments. 


THE CLARK AUTOMATIC TELEPHONE SWITCHBOARD COMPANY, 
Providence, R. I., has contracted to supply the Stanley Electric Company with a 
48-point automatic telephone system for its new plant at Pittsfield, Mass. 

THE CENTURY ELECTRIC COMPANY is the name of a new firm of elec- 
trical engineers and contractors, located at 31 Second Street, San Francisco. 
L. D. Hitzcroth is the president and S. H. Weidenthal secretary of the company. 


WESTINGHOUSE PLANT SUBMERGED.—The plant of the Westinghouse 
Electric & Manufacturing Company, at East Pittsburg, Pa., suffered damage by 
the recent floods in that section. The buildings were submerged for twenty-four 


hours. 

LARGE EXHAUST HEADS.—Two of the largest exhaust heads in the coun- 
try, one 30-inch and one 36-inch, were recently installed by the Edison Electric 
Illuminating Company, of Boston, Mass., in its new station. They are of the 
Sturtevant centrifugal type, built by the B. F. Sturtevant Company, of Boston, 


Mass. 

FIREPROOF OFFICES.—The Crane Company, Chicago, manufacturer of 
valves, fittings, etc., has decided to erect a modern fireproof building exclu- 
sively for offices. It will be about 90 ft. x 100 ft., five stories and basement, 
and will be located in the vicinity of its large cast iron and malleabe fitting and 
valve works, at Canal and Twelfth Streets. 

THE HARTFORD FAIENCE COMPANY, Hartford, Conn., is doing some 
fine work on delicate porcelain pieces for electrical uses. It has a plant of a 
large capacity and is at present keeping three 10 ft. 6 in. kilns busy on electrical 
porcelains. It is devoting its energies to the specialties difficult of production 
rather than to the simpler pieces, and the results shown appear to justify this 











course, 

DRIVER-HARRIS WIRE COMPANY, of Newark, N. J., writes us: “We 
are making a new resistance wire which we call ‘S. B.’ alloy. It is made par- 
ticularly for measuring instruments and other work requiring great accuracy. 
Its properties are as follows: Resistance, 33 times copper; temperature, coeffi- 


cient .ooo0z. The thermo-electric effect against copper is almost as low as that 


of manganin. 
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THE CENTRAL ELECTRIC COMPANY, of Chicago, is compiling a new 
fan motor catalogue for this season, in which it has listed Falcon, Diehl, 
General Electric, Tuerk, Westinghouse, Central, Empire and Battery fan mo- 
tors. A copy of this catalogue will be sent to any one upon application. This 
company has also a new complimentary order book which it will send, postpaid, 
to any customer who so desires.” 


ITALIAN ELECTRICAL INSTRUMENTS.—Camillo Olivetti, of Ivrea, 
Italy, in a recently issued catalogue describes and illustrates in detail a line of 
electrical measuring instruments of his manufacture, which are listed under the 
heads of scientific and industrial instruments. The former include galvano- 
meters of the Thomson and D’Arsonval type, and the latter consist of a line of 
hot-wire and Weston type ammeters and voltmeters. 


THE UNION HARDWARE & ELECTRICAL SUPPLY COMPANY, which 
was burned out of its store on Weybosset Street, Providence, R. I., on March 27, 
has established itself temporarily around the corner on Eddy Street, where, after 
disposing of its damaged stock at special sale, it has put in a large new stock. It 
started its traveling men out again on April 22. The burned-out building 
is being refitted for it and it hopes to be back in its former quarters about June 1. 


HYDRAULIC BENDERS.—The Watson-Stillman Company, 204 East Forty- 
third Street, New York, has issued a catalogue of its hydraulic benders. These 
machines are used for bending heavy metal forms, rails, electric conductors, etc. 
The catalogue is fully illustrated, and includes a telegraph code and an index of 
illustrated sheets issued by the company. The Watson Company’s printing mat- 
ter includes over 500 illustrated sheets, covering machinery for a great variety 
of purposes. 

THE SIMPLEX STEEL CONDUIT COMPANY, Limited, Birmingham, Eng- 
land, will be glad to forward a copy of its catalogue, which has recently been 
issued, on receipt of inquiry. All interested in the question of conduit wiring are 
invited to write for a copy of this book, which is full of valuable information 
respecting the subject with which it deals. The company’s English addresses 
are Coventry Street, Birmingham; Mansion House Chambers, London, and 1 
Peel Street, Manchester. 

THE HAINES & NOYES COMPANY, Chicago, is manufacturing new styles 
of telephones, and it is making some valuable improvements to its ap- 
paratus, all of which is described in its new bulletins. It informs us that 
it is now prepared to bid on installations of any size, and that its new factory is 
fully equipped with machinery which will enable it to make up any special appar- 
atus. It makes a specialty of private telephone plants and of manufacturing 
special apparatus for the trade. 


THE EXETER MACHINE WORKS, of Pittston, Pa., who are engaged in 
manufacturing a high grade line of hoisting engines, mining, elevating and con- 
veying machinery are laying special emphasis on the coal handling machinery as 
applied to the unloading of coal at the dock and conveying to its proper destina- 
tion; and also to the coal and ashes conveying machinery as applied to electric 
light stations and street railway plants. Their apparatus, which is being installed 
in lighting and power plants, is illustrated in pamphlet and catalogue, which can 
be obtained on application. 

EXHAUST FANS.—The Emerson Electric Manufacturing Company in Bul- 
letin No. 3029 briefly outlines its alternating and direct-current exhaust fans, 
direct connected. An illustration shows an 18-inch direct-connected, alternating- 
current exhaust fan. The Emerson Company has also issued a reprint of a let- 
ter addressed to the Committee of the City Council’ of Fostoria, Ohio, from Mr. 
W. D. Marks, president of the City Light, Heat & Power Company, of that city. 
The subject of the letter is, ‘“‘“Rates for Electric Service,” and the figures given 
will be very valuable to every one interested in this subject. 


THE GENERAL ELECTRIC COMPANY, LIMITED, 67 to 92 Queen Vic- 
toria Street, London, in a recent catalogue gives a long list of fire alarms, elec- 
tric clocks, telephones and accessories, electric locks, water level indicators, etc. 
The catalogue is very complete and contains many illustrations of the apparatus 
referred to. In another catalogue issued by the same company is listed elec- 
tric light supplies, switches, switchboards, cut-outs, lamp holders, incandescent 
lamps, etc. This also is very completely illustrated, showing the various styles 
of machines and apparatus of these various classes manufactured by this com- 
pany. 

TELEPHONE CABLES.—The Central Electric Company, of Chicago, is dis- 
tributing a folder on National Telephone Cables, which contains many points of 
interest to users of this material. The paper used in insulation is said to be 
purer, heavier and %-inch wider than that used in other cables. This makes 
the cable larger in diameter, thereby making it necessary to use more lead in 
the casing. The result of this is the cable is not so apt to break when bent. It 
is also the cause of the cable weighing more per foot than other cables. A sin- 
gle thickness of paper used in these National cables offers a resistance of 500 
megohms per mile. 

THE BRUSH ELECTRICAL ENGINEERING COMPANY, Limited, of 
London, England, has recently issued a handsome catalogue of its electric 
traction department, including both power plant and rolling stock. The pamph- 
let is well illustrated by views of the well known Brush apparatus. A number 
of the pages are devoted to the electric traction trucks made by this company, 
and considerable space is given to the open and closed cars which it manu- 
factures. The descriptions are rather short, but are arranged in an attractive 
manner and bring out the good points of the apparatus without surfeiting the 
reader with a large amount of self-praise. 

SEARCH LIGHTS.—The United States Government has recently ordered a 
number of search light projectors for naval vessels from the Carlisle & Finch 
Company, of Cincinnati, which has established a wide reputation as manufacturer 
of search lights. It is making a line of search lights for all classes of seagoing 
and river steamers, and while not so expensive nor complicated as the navy 
standard projectors, are nevertheless fitted with the same carbon feeding mechan- 
ism and the same high grade mirrors. The commercial type projectors are fin- 
ished in dead black brass, polished brass or white enameled iron, according to 
the wishes of the purchaser. <A beautifully finished 9-inch diameter projector is 
made for yachts and launches. 

THE KELLOGG SWITCHBOARD & SUPPLY COMPANY, Chicago, re- 
ports a steady increase of business in all departments. A few months ago 10,000 
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square feet of additional floor space were added to its already large and well 
equipped factory, and arrangements have been recently made for the addition of 
21,000 more. This will be equipped with the most modern machinery, and will 
facilitate the handling of orders with even greater promptness than heretofore. 
The small switchboards of the “Express” type which this company recently put 
on the market have proven very popular and are in great demand, orders for 
over fifty having been received since March 15. In order to meet the demand 
for silk and cotton-covered wire and switchboard cable, the insulating depart- 
ment has been increased to double its former capacity, and is prepared to fill 
orders for any size or kind of silk or ‘cotton-covered wire on short notice. The 
company also announces that it owns 90,000 of the finest cedar poles in Michigan, 
which it is prepared to supply in carload lots at lowest prices. 


FRINK REFLECTORS.—The merits of the Frink special patent window re- 

flector are so well known, that its success would seem to be a foregone conclu- 
sion. We note with interest that this enterprising and progressive house is not 
only lighting the finest department stores in this country, but is reaching out 
after foreign trade as well. Among. the latest installations in the show window 
line are that well known firm, the J. E. Manix Dry Goods Company of Nash- 
ville, Tenn., and the show windows of the large department store of Sefior 
Tomas Mendirichaga, Monterey, Mexico, who also uses a large number of clus- 
ter reflectors for lighting the store interior, with the most happy results. A 
large order has also been received for the show windows of one of the best 
known houses in Dublin, Ireland. For the thorough diffusion of an even light 
over the entire window space without glare in the eyes of the observer, there is 
nothing equal to it; it makes the ideal light for show windows. We might also 
call attention to the line of cluster reflectors manufactured by this firm for the 
lighting of store interiors, etc., which give a splendid light, make an exceed- 
ingly nice appearance, and are very durable. The firm, I. P. Frink, 551 Pearl 
Street, New York, will cheerfully furnish any information desired on re- 
quest. . 
THE DE DION-BOUTON “MOTORETTE” COMPANY, Brooklyn, N. 
Y., is making final preparations for placing on the American market a De Dion 
motor of eight horse-power. This motor is a genuine De Dion, and it will be 
offered to the American trade exclusively. The success of the five horse-power 
motor that has now been on the market for some time, assures the success of 
the eight horse-power machine. The tendency both in France, England and 
America is for vehicles of higher power. This motor has a cylinder bore of 100 
millimetres and a stroke of 110 mm. It weighs 110 pounds complete, without 
the extra flywheel, and 140 pounds including this flywheel and the friction 
clutch, the clutch being a part of the flywheel. This eight horse-power new De 
Dion motor forms the power equipment of the “Paris” type motorette, which is 
now under construction at the Brooklyn works. The ‘Paris’? type motorette 
will be ready for the market on or about May 15. It embodies all of the very 
latest French,ideas in automobile construction. Another new motorette is the 
improved “Brooklyn” type, which really is a modification of the ‘Paris’? model. 
The “Brooklyn” will have the motor in front, the power being either a 3-hp 
De Dion motor or one of 3%-hp. This vehicle is reasonable in price, and al- 
ready indications are that it will have a very large sale. The Motorette Com- 
pany now has a full line from small tricycles up to the new 8-hp. 


THE WESTERN ELECTRICAL SUPPLY COMPANY, of St. Louis, reports 
that the success with which it has met in introducing its new G. I. flush push 
button switches is extremely gratifying. This switch is designed to obviate many 
of the difficulties encountered in other switches. The mechanism is of a peculiar 
construction which insures absolute certainty of a quick make and break of the 
contact parts. After the button has been pushed to a certain distance, the mak- 
ing and breaking of the contact is absolutely beyond the control of the operator’s 
hand. This special construction of the moving parts is a further advantage in 
avoiding the possibility of the switch being left on any dead centre. The com- 
pany states that the business in its lighting supply department has never been 
better. Its salesmen report that business is opening up from all over the country 
in a most satisfactory manner. It has also got out an electric time switch by 
the use of which the lights, in connection with the clock, can be set to turn 
off and on at any time required. When once set it operates continuously, need- 
ing no attention except winding every eight days. The switch is especially adapt- 
ed for show windows, store rooms, advertising signs, etc. It is claimed that by 
the use of this switch the cost of lighting will be reduced at least 75 per cent. 
Every merchant using electricity will certainly be interested when he is shown 
this feature, as the switch readily pays for itself in two or three months. The 
switch is operated by a handsome eight-day clock with double spring lever and 
large eight-inch dial, mounted with an attractive nickle-plated case. Catalogues 
and descriptive matter will be mailed upon application. 


MR. WILLIAM ROCHE, 42 Vesey Street, New York, manufacturer of the 
New Standard dry battery, has just received from the Naval Torpedo Station at 
Newport, R. I., an excellent and gratifying letter showing the results of a test 
made of his batteries at that station by Lieut. Commander Hodgson, U. S. N. 
The letter, which is signed by N. E. Mason, Commander, U. S. N. Inspector of 
Ordnance, in charge, says in part: 1. “Referring to tests made of the Roche 
Standard dry cell. 2. The tests made show that the manufacturer sustains the 
reputation he has acquired for producing a most excellent and satisfactory dry 
cell. In recuperative power it shows a marked advance over previous cells. 
It was placed on a dead short circuit for 30 hours and when taken off was dead, 
reading only o.1 on voltmeter. After remaining on open circuit for 9 days it was 
tested and showed 1.2 volts with an internal resistance of 1.1 ohms, quite enougb 
current to fire a primer. On this date, 8 days later, though the internal resist- 
ance has increased to 1.6, the cell is still able to do the work that would be re- 
quired of it in a firing battery.”” Business has increased to such an extent with 
Mr. Roche that he has three times increased his factory to take care of his 
rapidly extending business. In addition to his regular line of dry batteries of 
various sizes, his gas engine generator set for automobiles and other purposes to 
which a gas engine is put, is meeting with exceptional success. Many new feat- 
ures having been added since it was first brought out, patents for which were 
issued to Mr. Roche on April 16, 1901. This is a new departure in ignition plugs. 
In plugs heretofore used bridging was of common occurrence. This will be 
eliminated in the new plug. Sparking externally is prevented by a tail of the 
insulating material or plug proper of which the insulator is composed. 
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UNITED STATES PATENTS, ISSUED APRIL 23, 1901. 
[Conducted by William A. Rosenbaum, Patent Attorney, Times Bldg., N. Y.] 


672,236. ELECTRICAL RESISTANCE WITH SMALL HEATING CAPAC- 
ITY; Karl Ochs, of Berlin, Germany. App. filed Sept. 16, 1899. A coil of 
wire adapted to being approached to a white heat is thinly coated with a heat- 
conducting insulating body which expands and contracts under the heat gene- 
rated, at the same rate as the conductor. (Issued April 16.) 

672,445. ACTUATING MECHANISM FOR AUTOMATIC RAILWAY AP- 
PLIANCES; S. W. Huff, Baltimore, Md. App. filed Jan. 17, 1898. This de- 
vice, which is to be attached to the track in a manner to be operated by the 
wheels of a train for the purpose of transferring the motion to a signal or 
other apparatus, is constructed so that the first impact of the wheels will not 
be transmittted to the signal, thus avoiding the shock which would otherwise 
be imparted to the signal apparatus. 

672,449. ELECTRICAL CONDUCTOR; W. A. Markey, Saginaw, Mich. App. 
filed Aug. 31, 1900. The conductor is a porous body having particles of 
silver distributed uniformly throughout its pores. 

672,451. ELECTRIC LIGHT VACUUM TUBE; D. M. Moore, Newark, N. J. 
App. filed March 26, 1898. The tube is devoid of interior electrodes, but its 
extremities are roughened and electroplated with a conducting material. 

672,452. ELECTRIC LIGHT APPARATUS; D. M. Moore, Newark, N. J. 
App. filed April 15, 1898. This improvement relating to vacuum tube light- 
ing consists of a circuit interrupter having a number of points of interrup- 
tion controlling separate branches of a circuit of induction, and an induc- 
tion coil, the primary of which receives the discharges of said circuit. 


672,459. MEANS FOR SUPPLYING POWER FROM STATIONARY RAILS 
TO VEHICLES MOVING ON THE RAILS; R. C. Sayer, Bristol, Eng. 
App. filed Aug. 3, 1899. The rail is tubular and provided at short intervals 
with valved openings, the rim of the wheel carries plungers which open the 


valves and at the same time rotate the valve stem in a manner to make con- ‘ 


tact with the conductor in the tube and close the circuit to the motor. 


672,489. SUPPORTING DEVICE FOR ELECTRIC LAMPS; E. J. McAllis- 
ter, A. D. Page and L. C. Werner, Newark, N. J. App. filed Jan. 11, 1901. 
Electric sign lamps are connected together by clips in the form of the figure 
eight, which embrace the sockets of the lamp and permit them to be shifted 
in position with respect to one another. 

672,513. ELECTRIC SWITCH; J. Reid, Jr., Watervliet, N. Y. App. filed Jan. 
28, 1899. Details. 

672,524. AMALGAMATOR; G. Ghiglieri and J. M. Schofield, Stockton, Cal. 
App. filed Aug. 4, 1899. Details. 

672,546. TELEPHONE METERING SYSTEM; D. M. Bliss, Lowell, Mass. 
App. filed Nov. 27, 1899. A method consisting in impressing upon the line a 
slow pulsating current while the telephone is in use to operate a recording 
instrument, the current being incapable of affecting the telephone instru- 
ment. 

672,563. ACCUMULATOR BATTERY; P. Marino, Brussels, Belgium. App. 
filed April 10, 1900. Details. 

672,588. ELECTRICAL SWITCH; W. F. Bossert, Utica, N. Y. App. filed 
Dec. 4, 1900. The clip to receive the blade is made of a metal strip doubled 
upon itself, the loop forming a foot piece of double thickness through which 
the fastening screw passes. 

672,589. INTERIOR CONDUIT CAPPING; W. F. Bossert, Utica, N. Y. 
App. filed Feb. 13, 1901. The capping furnishes a rounded bead at the out- 
let of the tube. 

672,597. ELECTRIC ARC LAMP; A. De Puydt, Liege, Belgium. App. filed 
Dec. 4, 1900. The magnet oscillates and moves an actuator for the carbon 
holder. 

672,601. TAPPING DEVICE FOR ELECTRIC FURNACES; O. Frolich, Steg- 
litz, Germany. App. filed May 15, 1899. (See Current News and Notes.) 

672,603. SYSTEM OF ELECTRIC DISTRIBUTION; A. S. Hubbard, Belle- 
ville, N. J. App. filed March 13, 1901. Counter-acting coils are provided to 
control the field of a dynamo by which a motor moving an end-cell switch 
is actuated so that when the equilibrium is disturbed the end cells of the bat- 
tery are cut in or out until the equilibrium is restored. 

672,604. COMMUTATOR BRUSH AND BRUSH HOLDER; R. Lundell, New 
York, N. Y. App. filed Oct. 10, 1900. Two or more commutator brushes of 
different resistance are secured in independent portions of a brush holder, and 
in such relation to each other that a high resistance brush is located at the 
leaving edge of the low resistance brush. 

672,607, GLOWER SUPPORTING PLUG FOR ELECTRIC LAMPS; J. Van 
Vleck and W. N. Stevens, New York, N. Y. App filed April 27, 1900. 
The glower supporting plug is of non-conducting material having the external 
form of an Edison lamp base. One end of the plug has a conical surface 
and the glower is supported in close proximity to this surface. 

672,608. INSULATED RAILROAD RAIL JOINT; G. A. Weber, Stamford, 
Conn. App. filed Dec. 7, 1900. Structural details of a rail joint and chair. 

672,621. TELEPHONE TRANSMITTER; C. C. Hughes, Baltimore, Md. App. 
filed April 14, 1900. Details. 

672,626. RAILWAY SIGNAL; J. D. Price, Aurora, Il]. App. filed April 11, 
1900. An arrangement of circuits in a block systhem whereby the signals 
are displayed in the engine cab. 

672,629. TELAUTOGRAPH; G. S. Tiffany, Highland Park, Ill. App. filed 
Aug. 26, 1898. In order to send over the line impulses of opposite polarity 
which are less affected by the static capacity of the conductor than impulses 


of light polarity, it is proposed to transmute the movements of the trans- 
mitting pen into high tension induced impulses at the transmitting station. 

672,630. TELAUTOGRAPH; G. S. Tiffany, New York, N. Y. App. filed Nov. 
22,1900. The pen point rests upon and is sealed by, a cushion when at rest, 
to avoid drying up of the ink. 

672,631. TELAUTOGRAPH; G. S. Tiffany, New York, N. Y. App. filed Nov. 
22, 1900. When the sender has finished sending a message, an alarm is 
automatically sounded until the main switch is moved to cut out the trans- 
mitter. 

672,639. CONDUCTOR AND CONTACT FOR ELECTRICAL GLOW 
LAMPS; J. A. Halford, Bayswater, Eng. App. filed Jan. 21, 1901. The 
lamp carries a pair of spikes adapted to penetrate the conductors and the 
socket is provided with means for attaching the lamp to the molding at the 
same time the electrical connection is made. 

672,640. AUTOMATIC BOOSTER IN CONNECTION WITH MULTIPLE 
WIRE SYSTEMS; J. S. Highfield, St. Helens, Eng. App. filed Feb. 2, 
1901. Applies to a three-wire circuit supplied from a storage battery. A 
booster is interposed between each terminal of the battery and the correspond- 
ing bus-bar; the booster has a double-coil field magnet, of which one coil 
is a fine wire and connects the pole of the battery to which the booster is 
connected to the armature of an exciter driven at constant speed by an elec- 
tric or other motor, which also drives the booster. 

672,642. ELECTRIC INCANDESCENT LAMP; L. J. P. Hollub and H. Mig- 
nal, Paris, France. App. filed Nov. 8, 1900. Details. 

672,653. TROLLEY FOR ELECTRIC RAILWAY CARS; A. Schneider, Lex- 
ington, Ky. App. filed Oct. 16, 1900. V-shaped arms to aid in guiding the 
wheel onto the wire. 

672,662. DESK TELEPHONE; A. K. Andriano, San Francisco, Cal. App. 
filed Sept. 25, 1899. A desk set having a sliding switch in the base for 
co-operation with an automatic exchange. 

672,712. SYSTEM OF ELECTRODYNAMIC PROPULSION; L. Rosenfeld, 
C. Zelenay and J. Dulait, of Charleroi, Belgium. App. filed Jan. 31, 1900. 
The induction element of a polyphase motor is suspended on the vehicle and 
the inductor element extends along the track. 

672,715. GALVANIC BATTERY; C. B. Schoenmehl, Waterbury, Conn. App. 
filed Oct. 30, 1900. A device for application to the cell adapted to support 
both elements. 

672,727. MEANS FOR PROTECTING COMMUTATORS; A. D. V. Baldwin, 
New York, N. Y. App. filed Feb. 14, 1901. A cylindrical casing of insu- 





672,877.—Electric Lighting System for Railway Cars. 


lating material surrounding the commutator and having openings for the 
brushes. 

672,741. ELECTRIC RAILWAY TROLLEY; C. H. Myers, Buffalo, N. Y. 
App. filed Nov. 30, 1897. Details of construction of a trolley arm over 
which the main and return conductors pass, the arm carrying two separated 
wheels making contact with the main and return conductors respectively. 

672,770. ELECTRIC ARC LAMP; C. Holmok and J. Holmok, Cleveland, Ohio. 
App. filed Jan. 21, 1901. The magnet is constructed with the smallest pos- 
sible air gap, to permit of the use of less magnet wire in order to obtain the 
required density of magnetic lines. 

672,830. RAILWAY SIGNAL SYSTEM; W. W. Hoffman and F. W. Powers, 
West Lafayette, Ind. App. filed June 6, 1900. The trains carry a trolley 
which runs in contact with a signalling wire running to the various stations 
along the road. 

672,831. TROLLEY; W. W. Hoffman and F. W. Powers, West Lafayette, Ind. 
App. filed Oct. 1, 1900. The trolley is attached to the side of the car in such 
a manner as to be in control of a person on the inside of the car. 

672,841. ELECTRIC MALLET OR HAMMER; C. D. Olsen, Denver, Colo. 
App. filed Jan. 18, 1900. Details. 

672,851. -ELECTRIC TRANSMISSION OF MOTION FOR STEERING 
SHIPS OR FOR OTHER PURPOSES; H. A. Spiller, Boston, Mass. 
App. filed Oct. 30, 1891. In connection with a shaft driven by an electric 
motor, is a circuit interrupting switch, and means are provided for deter- 
mining the extent of movement of the shaft from any one of a number of 
selected localities. 

672,877. ELECTRIC LIGHTING SYSTEM FOR RAILWAY CARS; J. W. 
Guillott, Chicago, Ill. App. filed May 15, 1896. The dynamo feeding lights 
or other devices on a train is driven by a windmill exposed to the rush of 
air caused by the moving train. 

672,878. ELECTRIC LIGHTING SYSTEM FOR RAILWAY TRAINS; J. 
W. Guillott, Chicago, Ill. App. filed July 20, 1896. The generator is regu- 
lated by a fan exposed to the speed of the train. 
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armature. 


1200 


1200 “ 


volts. 










ALTERNATING CENERATORS. 
350-light Thomson-Houston, A 18, 15,000 


Thomson-Houston, A. 6, 30 K. 
1100 volts, 


W., slotted arma- 
ture, compound, self-oiler, 
15000 alterna- 


General Electric, A 30, toothed 
wound 
1100 


Wood, 37% K.W., self-oiler, 
armature, 16800 al- 
ternations, 1100 volts, com- 


Westinghouse, 45 K.W., self- 

oiler, 16000 alt., 1100 volts, 
toothed 
armature, speed 2000 R.P. 


self-oiler, | 
1100 
armature, 


Siemens & Halske, 50 K.W., 
single | 
phase, revolving field type, | 


General Electric A 60, 1100 or | 
1s000 alterna- 

i wound, | 
toothed armature, self-oilers. | 
1100 | 
r 


d 


Siemens & Halske, 60 K.W., 
60 cycle, single phase, 1100 


toothe 


ELECTRICAL WORLD anp ENGINEER. 


YOU NEED IT! 


iho TRIAS FOR LS F 








Will keep the commutator in good condition and prevent cutting. Absolutely will not 
gum the brushes. 50c. per stick. $5.00 per dozen. Send 5O0c. for trial stick. 


FOR SALE BY ALL SUPPLY HOUSES, OR 
K. MCLENNAN & CO 


IF YOU WANT AN ARTICLE THAT WILL REPEAT ITSELF, TRY 


VAR PR) ES 


KINDS OF 





FOR POLISHING ALI 








ments of forty words or less is one dollar 
and fifty cents an insertion; additional 
three cents each. Remittance should accom- 


HELP WANTED. 


The rate for “Help Wanted” advertise- 
words 


pany order, 





rai 


man of winding department in a large elec- 
trical company abroad. R. 
care Electrical World 


ANTED.—Man with experience in 
winding field and armature coils for 
lway motors to fill the position of fore- 


ddress “Bins 
and Engineer, New 


York. 





ANTED.—Assistance in exploiting a 
system of Page Printing Telegraph, 


for which patent is now pending. A desir- 


abl 


good returns. 
and simple. 


for an investor, promising 
he system is absolutely new 
The closest of scrutiny is in- 


e€ opportunit 


vited; all communications will be considered 


in 


confidence. Address G. T. M., care Elec- 


trical World and Engineer, New York. 





Yo 





















T.-H., A. 35 s. 0., 15000 alter- 
nations, 1100 volts, compo- 


16000 alterna- 
tions, self-oiler, 37% K.W 
self-oiler, toothed ar- 
mature, 15000 alternations, 





K.W.,  self-oiler, | 
1100 | 
volts, inductor type, newly | 


Westinghouse, 60 K.W., self: | 
i alternations, 
1100 volts, composite wound, 


ANTED.—A salesman for electrical 


supplies; one familiar with middle 
west trade preferred. i 
tails of experience, P. 
ity. 


Address 


iving de- 
O. BOX 6 


607, New 
rk C = 








work. Send 
education, experience and 
Address 
World and Engineer, New 





them acquainted with electrical work. Those 
with shop ex 
letter to CHI 
911, Pittsburg, Pa., stating experience in 
full and giving references. 


7 REG 





May 4, I90!. 










ANTED.—In the North Carolina Col- 
lege of Agriculture and Mechanic 
Arts, an instructor in electrical engineer- 
ings must be a graduate of a technical 
school of high standing; a man with good 
owes of electrical engineering prac- 
_ en some = Nalyees in ae pre 
erred; answer fully; state salary expecte 
Address F. A. WEIHE, West Raleigh, 
N. G 
ANTED.—A technical journalist, who 
can get business, and build up an 
established mechanical paper. An unusual 
opening for a young man of energy, in- 


tegrity and ability, who wants an oppor- 
tunity to show what he can do, and is 


Gale’s Commutator 


Compound. 
The only Article that will Prevent Sparking. 











SOLE MANUFACTURERS, capable of taking entire charge. Give - 
P , ry expected. 
"9 909, 100 Washington Street, CHICAGO. | Address Hi. G., care Electrical World and 








Engineer, New York. 





ANTED.—A man for the position of 
assistant superintendent in a_ large 
works where arc lamps and other small elec- 
trical apparatus are manufactured. He 
must be well acquainted with both me- 
chanical and electrical practice in the manu- 
facture of arc lamps, also all-around me- 
chanic and familiar with_modern shop prac- 
tice. Address R. . G., care Electrical 
World and Engineer, New York. 


c 


1 by Dealers 
Samples Free 


i (AOL 


METALS. indianapolis, Ind 








ANTED.—yYoung electrical engineer, 

experienced in lighting and railway 
specimen of draughting; state 
salary expected. 
care Electrical 
York. 





ANTED.—A competent engineer as 
second engineer from midnight to 

noon (actual run to daylight), do own fir- 
ing; must understand care of dynamos; 
caleey $65 per month; permanent position 
to right man. Apply at once, stating ex- 
perience, references, etc., A. Re PIERCE, 
superintendent, Borough Electric Works, 


allingford, Conn. 


TECHNICAL, 


ANTED.—First class, experienced me- 
chanical draftsmen at once; some of 


rience 


ence preseree. Apply, by 


TSMAN, P. Box 





CONTINUED ON PAGE 72. 


WANTED 


for one of the chief electric factories in Germany first-class Mechanical 
Engineer, with large general shop practice and special experience in con- 
nection with mechanical design of electrical machinery. Must be thor-- 
oughly conversant with the German language. German-American pre- 
ferred. Give full details as to present and former positions; state refer- 
ences and salary demanded. Application to be enclosed in sealed envelope 
marked “ELECTROMAGNET,” and enclosed in a second envelope ad- 
dressed Electrical World and Engineer, New York. 


ORY 













20 K,W. pen, self-oiler. 


20 -H., D. 20. 
Siemens & Halske, type L. H., 


> 
self-oiler. 





“— 















1 25 “ C.&C., self-oiler. 
1 30 “ Westinghouse, M.P. 
2 40 “ General Electric, M.P., new. 
2 s0 ‘* General Electric, M.P., new. 
54-62 S.C ‘ST \ o 1 45 “ Edison, compound, seif-ciler. 
. 220-VOLT CENERATORS. 
t 60 K.W. Siemens & Halske, M.P., for 
direct connection. 
e 1 120 “ Siemens & Halske, M.P., self- 
R oiler, brand new, direct con. 
2 1300 lightT-H, A 70, 1100 or 2200 volts,; 1 4000 light Wood, 200 K.W., self-oiler| 1 150 ‘‘ Thompson-Ryan, M.P., comp. 
15000 alternations, _ self- | compound wound, slotted self-oiler. 
oilers, compound wound. armature, 16800 alterna-| 1 200 “ Triumph, M. P., comp., 3 bear- 
1 1500 ‘“* Warren-Medberry, 1100 volts, tions, 1100 or 2200 volts, 3 ings, s. 0., used 3 months, 
75 K.W., a et pte yy reating®- fine. July delivery. 
ers, two phase inductor| 24000 “ ood-Fort Wayne, 200 K.W., 
a woke . ae self oilers, compound wound, 500-VOLT GENERATORS. 
I 1§00 estinghouse, 1100 volts, 60 toothed armatures, ear- : : 
cycle, 75 K.W., slotted arm- | ings, 1100 volts, 16800 al-|! 15 K,W. Edison, amt-eiler. 
ature, composite wound, ternations. July delivery. |! 15 ‘. 7. H., self-oiler, | 
self-oiler. |1 4800 “ Westinghouse, ‘240 K.W., s.o.|! 75 |, Commercial, self-oiler. 
1 1500 “ General Elec., monocyclic, 75 | composite wound, toothed |! 33 Wood, M.P., self-oiler, 6 pole, 
KW. self-oiler, 60 cycle, | armature, 1100 or, 2200/, 4, « Pi aati a ee 
200 alternations, 1100 volts. : ions. , ’ 
2 1500 “ General Electric, . 4 E | Fee aiee -P., Churchward type, 
monocyclic, 2200 volts, self- | DIRECT CONNECTED Te very slow speed, 
oilers, Ge o's. =e GENERATORS. |6 45 “ Edison, compound, self-oilers. 
1 1500 “ General Electric, 75 K.W.,| 3 125-light Fisher, 110-volt, compound, di-|1 © {, a, er compound. 
three phase, 60 cycles, self- rect connected. jt 62 ¢ Bane Fie se “OM.” P. Be 
oiler, 550 or 1100 volts. t 270 ‘** General’ Electric,  110-volt, | ¢ 80 nera: eetieg « eo 80, 
1 2400 “* Westinghouse, 120 K.W., 1100 compound, direct connected | “ 6 a Fl -ouler, MP 
volts, 16000 alternations, | to Case engine, 15 K.W.,|? 9° a i1 ectric, 7" 90, 
self-oiler, toothed armature, | complete outfit. “ 6G se ry Ei wie MP 
composite wound. |1 1350 “ Siemens & Halske, 80 K.W., |! 19° ye il ectric, 1 ara 
2 2400 “ General Electric, 120 K.W., | for direct connection. self-oller, oP en otted ar- 
1100 or 2200 volts, 15000|1 2500 “ Siemens & Halske, 150 K.W., “ pH a Ju Mt ce 
alternations, self-oilers, | for direct connection. 2 150 p — ae), MP’ comp. K 
toothed armature, composite| 1 60 Ms Siemens & Halske, latest type. | ' 5°° H.P. 0. tals dees, — P 
aati a a Nie pane | I 120 Siemens & Halske, latest type. | 1 500 “ Cleveland, vertical marine 
er 60 ¢ cle, composite | 220-VOLT GENERATORS. type, cross comp. engine. 
wound, toothed armature. | ; 
1 3000 “ Stanley, 150 K.W., two phase, | 1 9 K. W. Lundell, self-oiler. | 220-VOLT MOTORS. 
self-oiler, 7200 alternations, | 1 9 z Gibbs, M.P., s. 0., slow speed. ls % H.P. Lundell. 
1100 volts. Zo. ge Card, self-oiler. ls % “" Edison, self-ciler. 
mamas eu “« Eddy, self-oiler. 
An immense stock of SWITCHES, RHEOSTATS, STARTING BOXES and /i1 1 **  Crocker-Wheeler, slow speed, 
SUPPLIES, all at bargain prices. : 7 | self-oiler. 
FULL INFORMATION about any of this apparatus furnished cheerfully on re | 1 2 « Dee 
quest. | I oa -" apomeon.Frouston. stall 
- : ~-s “ ood, Ft. Wayne, self-oiler. 
Res’ Send for our MONTHLY BARGAIN SHEET with): 2% “ Holtzer-Cabot, slow speed, 
. self-oiler. 
complete list in stock and lowest net cash prices. 2 8% “ Gibbs, MP., cclf-cllers. 















